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Iltem 14. Continued.
A. CHANGES TO BID OPENING DATE.

Standard Form 1442, First Page, Item No. 13.A.- In the second line, change the bid opening date and
time from "27 JUNE 2000 AT 2 P.M. LOCAL TIME" to "06 JULY 2000 AT 2 P.M. LOCAL TIME".

B. CHANGES TO THE SPECIFICATIONS.

1) Deleted Sections - Delete the following section and delete from the Table of Contents:

Volume | (ADC)
11400 FOOD SERVICE EQUIPMENT

2) Replacement Sections - Replace the following sections with the accompanying new sections
of the same number and title, bearing the notation "ACCOMPANYING AMENDMENT NO. 0003 TO
SOLICITATION NO. DACA63-00-B-0018:"

Volume | (ADC)
01420 BASIC STORMWATER POLLUTION PREVENTION PLAN
02220 DEMOLITION
03300 CAST-IN-PLACE STRUCTURAL CONCRETE
08700 BUILDERS' HARDWARE
15400 PLUMBING, GENERAL PURPOSE
15569 WATER AND STEAM HEATING; OIL, GAS OR BOTH; UP TO 20 MBTUH

Volume Il (Fire Station)
02200 DEMOLITION
03300 CAST-IN-PLACE STRUCTURAL CONCRETE

C. CHANGES TO THE DRAWINGS.

Replacement Drawings.- Replace the drawings listed below with the attached new drawings(s) of the
same number, bearing the notation "AM #0003":

c07_3.cal Seq7 C-7 DEMOLITION PLAN - BLDG. 11315 BID OPTION #4
a03_3.cal Seq48 A-3 AREA1FLOOR PLAN

a03a_3.cal Seq49 A-3A AREA | MEZZANINE FLOOR PLAN

a04_3.cal Seq50 A-4 AREA 2FLOOR PLAN

a05_3.cal Seq51 A-5 AREA 3FLOOR PLAN

a09_3.cal Seq55 A-9 BUILDING SECTIONS 1 AREA 1

al0_3.cal Seq56 A-10 BUILDING SECTIONS 2 AREA 2

al5_3.cal Seq61 A-15 WALL SECTIONS 3 AREA 3

al7_3.cal Seq 63 A-17 WALL SECTIONS 5 AREA 3

al8_3.cal Seq64 A-18 INTERIOR PARTITIONS

a23_3.cal Seq69 A-23 ENLARGED PLANS 2 & INTERIOR ELEVATIONS AREA 1
a24_3.cal Seq 70 A-24 ENLARGED PLANS 3 & INTERIOR ELEVATIONS AREA 1
a25_3.cal Seq 71 A-25 ENLARGED PLANS 4 & INTERIOR ELEVATIONS AREA 2
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a26_3.cal
a28_3.cal
a3l_3.cal
a32_3.cal
a36_3.cal
a42_3.cal
a43_3.cal
a44 3.cal
s01_3.cal
s03_3.cal
s04_3.cal
s07_3.cal
s10_3.cal
sll 3.cal
sl4 3.cal
s15 3.cal
sl16_3.cal

Seq 72
Seq 74
Seq 77
Seq 78
Seq 82
Seq 88
Seq 89
Seq 90
Seq 101
Seq 103
Seq 104
Seq 107
Seq 110
Seq 111
Seq 114
Seq 115
Seq 116

A-26
A-28
A-31
A-32
A-36
A-42
A-43
A-44
S-1
S-3
S-4
S-7
S-10
S-11
S-14
S-15
S-16

ENLARGED PLANS 5 & INTERIOR ELEVATIONS AREA 2
PIT PLAN & DETAILS

MISCELLANEOUS SECTIONS & DETAILS
DOOR SCHEDULE & DOOR TYPES
WINDOW DETAILS 1

ROOF DETAILS 1

ROOF DETAILS 2

BRICK TYPES & MASONRY WALL TYPES
STRUCTURAL NOTES AND MISC. DETAILS
FOUNDATION PLAN AREA 2
FOUNDATION PLAN AREA 3
FOUNDATION SECTIONS 3

MECHANICAL MEZZANINE

MECHANICAL MEZZANINE SECTIONS
ROOF FRAMING PLAN AREA 3

ROOF SECTIONS 1

ROOF SECTIONS 2

s21b_3.cal Seq 123 S-21B ROOF SECTIONS 9

dfol_3.cal
af0l_3.cal
af02_3.cal
af03_3.cal
af04_3.cal
af05_3.cal
af06_3.cal
af08_3.cal
sf01_3.cal
sf03_3.cal
sf06_3.cal

Am#3

Seq 211
Seq 213
Seq 214
Seq 215
Seq 216
Seq 217
Seq 218
Seq 220
Seq 225
Seq 227
Seq 230

D-1
A-1
A-2
A-3
A-4
A-5
A-6
A-8
S-1
S-3
S-6

DEMOLITION |

FLOOR PLAN

ROOM FINISH AND DOOR SCHEDULE
TOILET PLANS AND ELEVATIONS
BUILDING ELEVATIONS

WALL SECTIONS |

WALL SECTIONS II

DOOR FRAME DETAILS
STRUCTURAL NOTES AND MISC. DETAILS
FOUNDATION SECTIONS 1
REINFORCED CMU SEISMIC DETAILS

END OF AMENDMENT
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Ft Bliss Air Deploynent Facility Conpl ex FBADC
ACCOVMPANYI NG AMENDMVENT NO. 0003 TO SOLI CI TATI ON NO. DACA63- 00- B- 0018

SECTI ON 01420

BASI C STORMMTER POLLUTI ON PREVENTI ON PLAN
Amend #0003
PART 1 GENERAL

1.1  SUWARY

This Section provides a basic Stormwater Pollution Prevention Plan (SWPPP)
for a National Pollutant D scharge Elimnation System (NPDES) Cenera
Permt.

1.2 PROQIECT | DENTI FI CATI ON AND NOTES
PRQIECT TI TLE: ASMP Al R DEPLOYMENT FACI LI TY COMPLEX
LOCATI ON: FORT BLISS M LI TARY BASE, EL PASO TEXAS

NOTE 1. Ceneral Permt for Storm Water Discharges from Construction Sites
is authorized by the Cean Water Act and is regul ated by gui dance published
in the Federal Register, Volunme 63, Nunber 128, July 6, 1998.

NOTE 2: Under the National Pollutant Discharge Elimnation System ( NPDES)
all construction sites 2.0 hectares (5.0 acres) in size or larger are
required to obtain a General Permt for Storm Water D scharges from
Construction Sites. Detailed guidance to Storm Water Pollution Prevention
Pl an (SWPPP) and Best Managenent Practices (BMP) is available in the

Envi ronnental Protection Agency docunent EPA-832-R-92-005 titled "Storm
Wat er Managenent for Construction Activities." NTIS Publication No.
Pb9223591 can be purchased through NTIS.

NOTE 3: To fully conply with the regulation, the Fort Wrth District and
the construction Contractor will each prepare a SWPPP, and file for a
separate Notice of Intent (NO). The construction Contractor shall file the
Notice of Termination (NOT) after final site stabilization. The Contractor
shall use the basic SWPPP to prepare the Contractor's detail ed SWPPP

1.3 PRQIECT DESCRI PTI ON

This project shall include constructing a new Arny Strategic Mbility
Program (ASMP) Air Deploynent Facility at the Biggs Arny Airfield. There
shal |l be operations building; troop terminal; pallet storage area, pallet
processing, pallet scale; vehicle scale and vehicle inspection pit; alert
hol di ng area, high dock, and ready line. The other support facilities

i ncl ude hardstand area, POV parking lot, bus parking lot, repaved access
roads, connecting new utilities to existing Iines, and a new sentry
station.

The construction activities shall include establishing storm drai nage
controls; site denolition; clearing and grubbing; grading; concrete and
asphalt pavenent; excavation, trenching and backfill for utilities;

fencing; landscaping. Prior to renovation and denolition of existing
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Ft Bliss Air Deploynent Facility Conpl ex FBADC
ACCOVMPANYI NG AMENDMVENT NO. 0003 TO SOLI CI TATI ON NO. DACA63- 00- B- 0018

structures, the regulated material s such as asbestos containing nmateria
(ACVM, |ead-based paint (LBP), and other regulated material shall be
renoved. The proposed site for Air Deploynent Facility shall require

ext ensi ve denolition because it has underground utilities, foundations,
fencing, vent pipes from abandoned hydrant fueling system and

m scel | aneous junk. Denolition work includes the existing DAACG (Buil di ng
No. 11315) and the nechani cal plant (Building No.11314) annexed to DAACG
upon conpletion of this new facility. The fire station (Building No.11211)
shal |l be renovated and a carport (Building No.11212), south of existing
fire station, shall be denolished.

The project area of the Air Deploynent Facility portion of this project
occupi es approximately 18.4 hectares (46 acres) and the Fire Station
portion occupies approximately 0.48 hectares (1.2 acres), respectively.
All of the new facility project area shall be disturbed. The disturbed
area of the denolition is less than 0.2 hectares (0.5 acres).

1.4  STANDARD | NDUSTRI AL CLASSI FI CATI ON (SI O

This project has the following SIC codes in accordance with the Standard
I ndustrial Cassification Manual published by the Ofice of Managenent and
Budget (OBM.

A. 1542 General Contractors - Non-Residential Building, other then
I ndustrial Buildings and Warehouses (i.e. adm nistrative buil di ngs)

B. 1771 Concrete Wirk (includes asphalt, i.e. access drives and
parking lots, culvert construction).

C. 4581 Airports, Flying Fields, and Airport Term nal Services.
D. 9711 National Security (a general category for mlitary facilities).
1.5 LOCATI ON

The project location is at Fort Bliss, El Paso County, Texas. The new Air
Depl oynment facility is |ocated at the Biggs Arny Airfield, at the northwest
corner of Robinson Road South and Ceiger Street, west of existing airfield
Taxiway H (TR6), north of the Railroad and Fred Wl son. The new facility's
latitude and longitude is North 31 degrees 49 m nutes 50 seconds and West
106 degrees 24 m nutes 37 seconds, respectively. The Fire Station, B/ 11315
and B/ 11314 are 500 and 1100 neters west of the new facility (see project
Location map).

1.6 RECEI VI NG WATERS
Surface runoff drains northwest across the project site, and drains to
detention ponds (northwest of Fred WIson Road). The watershed flows into
Ri o G ande River.

PART 2SI TE DESCRI PTI ON

2.1 EXI STI NG CONDI TI ONS

SECTI ON 01420 Page 2



Ft Bliss Air Deploynent Facility Conpl ex FBADC
ACCOVMPANYI NG AMENDMVENT NO. 0003 TO SOLI CI TATI ON NO. DACA63- 00- B- 0018

The existing site of the new facility slopes gently from southeast to
nort hwest . Vegetation anmounts to snall portions of small to nediumsize
brush. There shall be extensive denolition of underground utilities,
foundati ons, fencing, and other itens needed at the site.

The existing Fire Station slopes gently from sout heast to northwest. The
Fire Station is surrounded by concrete, grass and asphalt. The car port
(11212), south of the Fire Station, is surrounded by grass.

2.2 FUTURE CONDI TI ONS

After construction conpletion of the Air Deploynent Facility, the site

shal |l sl ope from southeast to northwest. The finished grades adjacent to
the buil dings, at the edge of hardstand, shall be 0.2 neters (m to 0.3m
bel ow the finished floor elevation. The stormrunoff shall sheet flow from
the building in all directions. The new hardstand shall have finished
grades ranging from1%to 3.5% and stormrunoff shall sheet flowin all
directions. The parking lots shall have 1 %to 2 %finished grades. The
areas off the hardstand shall have 2 %to 25 % grades.

After renovation of the Fire Station, asphalt on the west side shall be
renoved and carport 11212 shall be denolished. No change in stormrunoff
i s antici pat ed.

After denolition of existing hangar 11315 and adj acent building 11314, the
site conditions shall renmain unchanged.

2.3  CONSTRUCTI ON PHASI NG

The project construction is anticipated to begin in August 2000 and conpl ete
i n August 2002, respectively. The Base Bid of this project shall include
constructing a new Air Deploynment Facility and renovating the existing Fire
Station. The Contractor shall verify bid options to be executed,
construction phasing requirenents, and sequence of construction activities.
The bid options for this project includes:

Bid Option No.1 - Not Used

Bid Option No.2 - Pavenent for Mck-up

Bid Option No.3 - Landscaping

Bid Option No.4 - Denvolition of hangar 11315 and annexed buil ding 11314

Maj or Construction Activities include:
A. Establish erosion and sedi ment structural controls.

B. Cearing and Denolition - Renoving snall brush, foundations,
fencing, underground utilities at the existing site of the new Air
Depl oynment Facility. Renoving asphalt around Fire Station and
denol i shing carport 11212.

C. Gading and Drainage - Grading for positive renoval of nost storm

water fromsite via sheet flow for new facility and to natch existing
grade of the renovated fire station
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Ft Bliss Air Deploynent Facility Conpl ex FBADC
ACCOVMPANYI NG AMENDMVENT NO. 0003 TO SOLI CI TATI ON NO. DACA63- 00- B- 0018

D. Paving and construction of utilities for new facility and renovat ed
sites.

E. Site Stabilization per paragraphs TEMPORARY STABI LI ZATI ON and
PERVANENT STABI LI ZATI ON.

Maj or Construction Activities for Building Denolition include:

A. Establish erosion and sedi nent structural controls around existing
curb and surface inlets at or in proximty of the denolition site.

B. Renoval, Recycling, or Disposal of regulated nmaterials prior to
denolition.

C. Site Stabilization per paragraph PERVANENT STABI LI ZATI ON.
2.4 SO LS DATA
The following soils information is fromthe Soil Survey of El Paso County,

Texas, issued Novenber 1971 by the United States Departnent of Agriculture,
Soi | Conservation Service

This site contains one soil classification, the Hueco-Wnk associ ation
This Hueco soil type generally has 4-inch thick surface | ayer of

noncal careous, al kaline soil consists of brown, |oose heavy | oany fine
sand. The subsoil tends to be a yellowbrown fine sandy loamthat is
approxi matel y 660nm deep. The next 815mmis made of a |ayer of indurated
caliche. The Wnk soils tends to be light brown, sandy | oam about 150mm
thick. This layer is calcareous and is noderately al kaline. The next

| ayer is approxinmately 610nmm deep and is conprised of a yell ow brown,
friable, calcareous alkaline fine sandy loam A 1270nm | ayer of extrenely
hard caliche foll ows.

These soils are highly susceptible to wind erosion. They do not have much
organic material and are lowin fertility and avail abl e noi sture capacity.
Pernmeability occurs at a rate of 51lmmto 160nm per hour. The shrink and
swell potential is |ow

2.5 DRAW NG5

Two separate sets of drawi ngs are prepared for the Air Deploynent Facility
and Fire Station portion of the project. The stormwater pollution
prevention requirenents for each portion are shown as sheet nos. H2, H3,
and H4. The project Location Map is civil drawi ng sheet no. Cl.

PART 3  ERCSI ON AND SEDI MENT CONTROLS

3.

1  TEMPORARY STABI LI ZATI ON

Tenporary stabilization shall be required when construction activities
cease for periods greater than 21 days, or when there are contract del ays
in the turfing operation, a quick cover shall be required to prevent

erosi on, or when seasonal conditions preclude i medi ate pernanent
stabilization neasures, the Contractor shall provide tenporary soi
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t Bliss Air Deploynent Facility Conpl ex FBADC

ACCOMPANYI NG AMENDMVENT NO. 0003 TO SOLI CI TATI ON NO. DACA63- 00- B- 0018

stabilization, as soon as practicable, for all unpaved, graded, and

di sturbed portions of the site. [aM #0003] Reference Section 02940 -
MJULCHI NG FOR ERCSI ON CONTRCOL [AM #0003] for a reconmended nmet hod [AM #0003]
of tenporary stabilization

3.2 PERVANENT STABI LI ZATI ON

Per manent soil stabilization shall be initiated 14 days after construction
activities have ceased. Al unpaved, graded, and disturbed areas within
the Iimt of erosion and sedinent control resulting fromthe Contractor's
construction activities shall receive turfing treatnent in accordance with
Section 02933 - ESTABLI SHVENT OF TURF.

In arid areas (area with annual rainfall of 0-254mm or 0-10 inches) and
sem-arid areas (areas with an average annual rainfall of 254-508mm or
10-20 i nches), where stabilization is precluded by seasonal arid

condi tions, stabilization neasures shall be initiated as soon as

practi cabl e.

3.3  TEMPCRARY SEDI MENT BASI NS

A tenporary sedi nent basin is not attainable runoff fromsite does not
drain to a common col |l ection point.

3.4  STRUCTURAL CONTROLS

The Contractor shall use silt fence, staked hay bal es and sand bag bermto
prevent soil erosion at the construction site. Structural controls shal
be established along the limt of erosion and sedinment control. Structura
controls shall be established at existing surface and curb inlets at or in
proximty of the denolition structures (B/ 11315 and B/ 11314) and renovated
Fire Station site.

PART 4  STORM WATER MANAGEMENT CONTRCLS

4.

1 RUNCFF COVPUTATI ONS

The project site is undevel oped. The 10-year frequency stormevent at the
existing site conditions has intensity of 33 mllinmeters per hour (nm or
1.3 inches per hour) and runoff coefficient of 0.62. After construction
runof f coefficient at the site is estimated to ranged from0.68 to 0.90.

4.2 QUTFALL VELCCI TY DI SSI PATI ON DEVI CES

The project site has gentle slope and outfall velocity dissipation devices
are not recognized.

PART 5  BEST MANAGEMENT PRACTI CES (BMP) DURI NG CONSTRUCTI ON
The Contractor, or its subcontractors, shall be responsible to mnimze
pol lution of stormwater runoff. The Contractor shall discuss BMP in

detail ed SWPPP. They shall conply with the BMP to minimze stornmnater
pol | uti on.
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Ft Bliss Air Deploynent Facility Conpl ex FBADC
ACCOVMPANYI NG AMENDMVENT NO. 0003 TO SOLI CI TATI ON NO. DACA63- 00- B- 0018

5.1 WASTE MATERI ALS

Solid waste materials (trash and construction debris) shall be placed in
covered and appropriate waste containers. Wste containers shall be
enptied regularly; they shall not be allowed to overflow. The di sposa
area of excavated material fromproject construction shall not be utilized
for waste disposal. Routine janitorial service shall be provided for al
construction buildings and surroundi ng grounds. No construction waste
materials, including concrete, shall be buried or otherw se di sposed of
on-site. Al site personnel shall be briefed on the correct procedures for
solid waste disposal. Asbestos-containing nmaterials shall be handl ed and
di sposed of per specificati on ASBESTOS ABATEMENT prior to building
denolition.

5.2 HAZARDOUS WASTE

Al'l hazardous waste shall be handl ed, stored, and di sposed in accordance
with all Federal, State, and local regulations and prior to all other
construction activities. Chemical waste shall be stored in clearly

| abel ed, corrosion-resistant containers, and stored in designated areas
before renmoval fromthe site. Materials in excess of job requirenents
shall not be stored on-site. Al site personnel shall be briefed on the
correct procedures for hazardous waste disposal. Al buildings to be
denol i shed under this contract shall require renoval of itens containing
regul ated nmaterials. These itens include |ead-based paint containi ng wood

conponents, abated LBP debris, fluorescent |ight tubes, |ight ballasts,
fire extinguishers, thernostats, transformers, utility poles, snoke
detectors, lighted exit signs, and energency |ight batteries.

5.3  SANI TARY WASTE

On-site sanitary facilities shall be established. Facility location

desi gn, mai ntenance, and waste collection practices shall be in accordance
with local regulations. Tenporary parking area(s) to be used 30 cal endar
days or nore for the Contractor's equi pnment or personal vehicles shall be
paved with tenporary asphalt per specification and it shall be renpbved by
the Contractor upon project conpletion. The contractor shall require to
stabilize the disturbed area in accordance w th paragraph PERVANENT
STABI LI ZATI ON.

5.4 OFF-SITE VEH CLE TRACKI NG AND DUST

The Contractor shall describe practices to keep vehicles fromtracking
soils fromthe project construction, nmaterial borrow and di sposal sites.
Descri be practices for dust control (i.e. sprinkling, chenical treatnent,
[ight bitum nous treatment, or simlar nethods). The Contractor shal
describe practice in hauling construction material or debris to avoid their
| oss during transport (i.e. open-bed vehicles shall be covered or otherw se
stabilized).

5.5  FERTI LI ZERS

If fertilizers are required by this project, it shall be applied in the
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Ft Bliss Air Deploynent Facility Conpl ex FBADC
ACCOVMPANYI NG AMENDMVENT NO. 0003 TO SOLI CI TATI ON NO. DACA63- 00- B- 0018

stated anounts as reconmended by the nanufacturer, and only when weat her
conditions are appropriate.

5.6  CONSTRUCTI ON VEHI CLE MAI NTENANCE AND REPAI R

Specific areas shall be designated for equi prent naintenance and repair to
mnimze potential inpact on storm runoff. Locations shall be chosen to
mnimze potential inpacts on receiving streans and wat erways. These

| ocations shall be approved by the Contracting O ficer, and structura
controls shall be provided. Al construction vehicles shall be regularly
i nspected for |eaks and receive regularly schedul ed nai ntenance to reduce
the potential for |eaks.

5.7 VEH CLE FUELI NG

Vehicle fueling at project site shall be conducted in accordance wi th good
safety practices to reduce the potential for |eaks and spills. Only
properly constructed fuel containers shall be used on-site and shall be

| abel ed and stored in accordance with applicable Federal, state, and | oca
codes. Washing and curing waters shall be drained into a retention basin
constructed by the Contractor. It shall be cleaned up by the Contractor
to the satisfaction of the Contracting Officer, after project conpletion

5.8 WATER SOURCE

Water used at site to establish and nmaintain grass, to control dust, and
for other construction purposes shall be froma public water supply or
private well approved by the Contracting Officer, state or local health
depart nent.

PART 6 TIM NG OF CONTROLS AND ACTI VI TI ES
The Contractor shall performthe follow ng control activities:

(1) stabilize construction entrance at the new facility,

(2) install silt fence at the limt of erosion and sedi nent control

(3) install hay bale dikes at existing curb and surface inlets at or in
proximty to the renovated site (Fire Station) and the denolition area,
(4) establish tenmporary and pernanent stabilization

(5) backfill utility trenches in a tinmely manner to ninimze erosion

(6) place natural or synthetic fiber met on excavated and stockpil ed

mat eri al

(7) inspect and naintain erosion and sedi nent structural control structures
(reference GENERAL NOTES on Erosion and SEDI MENT CONTROL PLAN 1)

(8) renove all structural controls after approval from Contracting Oficer

PART 7  COVPLI ANCE W TH FEDERAL, STATE, AND LOCAL REGULATI ONS

This project is in conpliance with the National Environnental policy Act of
1969, as anended.

The Fort Bliss Directorate of Environnent has prepared a docunent titled
Envi ronnental Assessnent (EA) For Arny Strategic Mbility Program (ASMP)
Facilities at Fort Bliss, dated Novenber 1998. This project site (Ar

SECTI ON 01420 Page 7



Ft Bliss Air Deploynent Facility Conpl ex FBADC
ACCOVMPANYI NG AMENDMVENT NO. 0003 TO SOLI CI TATI ON NO. DACA63- 00- B- 0018

Depl oynment Facility) is a part of a nmaster planning study for five projects
in the ASMP. The EA addresses issues regarding water resources, |and use,
cultural resources, architectural resources, ecological resources, air
quality, etc. A Finding of No Significant Inpact (FONSI) was deterni ned
based on the EA. There is no significant inpact to wildlife or its habitat
is anticipated. No federal or state |listed species are expected to be
significantly inpacted by construction activities.

The Fort Bliss point of contact (POC) for NEPA conpliance information is
Em | Madura at (915) 568-1385.

PART 8  MAI NTENANCE AND | NSPECTI ON PROCEDURES

The Contractor shall conduct inspection of erosion and sedi nent structura
controls at each construction area. Al pollution prevention structura
control s neasures shall be inspected, the specific criteria and frequency
i ncl udes:

(1) During rainfall season - once every seven (7) days and within 24 hours
after any stormevent greater than 13mm (0.5 i nches).

(2) During seasonal dry periods where average rainfall is |less than 500mm
(20 inches)- once a nonth and within 24 hours after any storm event greater
than 13mm (0.5 i nches).

(3) Wien sites have been tenporarily or final stabilized - once a nonth.

The inspector shall thoroughly understand the requirenents of the
Contractor's SWPPP and shall have a basi c know edge of the engi neering
principles for reducing runoff pollution.

Tenporary stabilization or grading shall be inspected for erosion and soil
loss fromthe site. Tenporary erosion control neasures shall be inspected
for bare spots and washouts. Di scharge points shall be inspected for
signs of erosion or sedinent. Locations where vehicles enter and | eave the
site shall be checked for signs of off-site sedi nent tracking, including
erosion control structure at material borrow, disposal, excavated, and
stockpil ed areas. The BMP and pol |l ution control rmaintenance procedures
shal |l be reviewed for adequate erosion control by the Contractor during
construction. Al deficiencies shall be recorded in the Inspection and
Mai nt enance Report posted at the project bulletin board and subnmit to the
Contracting Oficer after each inspection. The Contractor shall inplenent
corrections to these problens within seven (7) cal endar days after

i nspection and revise the SWPPP. After final stabilization has been

achi eved, the Contractor shall inspect the site once a nonth until fina

i nspection and project acceptance by the Contracting O ficer

PART 9  NMATERI AL | NVENTORY

All materials or substances brought on-site during construction shall have
a Material Safety Data Sheet (MSDS) available to the Contracting Oficer
These materials include concrete, paints, sealants, petrol eum based
products, cleaning solvents, fertilizers, tar, asphalt, and stee
reinforcing bars. The list of materials shall be stated in the
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Contractor's detail ed SWPPP
PART 10 NON- STORM WATER DI SCHARGE

Non- st orm wat er di scharge shall not be allowed during construction of the
project in accordance with 63 FR 128, July 6, 1998, except for emergency
fire-fighting flows and other flows listed in the foll ow ng:

(1) vehicle wash water if detergents are not used,

(2) dust control runoff in accordance with permt conditions,

(3) fire Hydrant flushing,

(4) potable water sources including water |ine flushing

(5) uncontam nated ground water resulting fromdewatering activities

(6) irrigation drainage

(7) routine external building wash down whi ch does not use detergent

(8) wash water from pavenent with no spilled or |eaked toxic or hazardous
mat eri al and no det ergent

(9) air conditioning condensate

(10) spring water

(11) foundation or footer drain water where flows are not contam nated with
process material such as sol vent

In addition, any spill of a hazardous substance in excess of reporting
quantities shall be reported as required under 40 CFR 110. Spil

contai nnment, notification, and clean-up in accordance with applicable
Federal, State, and Local regulations, and to the satisfaction of the
Contracting Oficer shall be required.

PART 11  CONTRACTOR COWPLI ANCE

The Contractor shall use this basic SWPPP to prepare a detail ed SWPPP t hat
i ncl udes both narrative and draw ngs (Erosion and Sedi nent Control Pl ans).
The detailed SWPPP shall state the following as a mnimum (1) the project
start and conpletion dates, (2) bid options to be executed with the
project, (3) construction phasing requirenents, sequence of construction
activities, and pollution control neasures, (4) discussion of the BWP and

i mpl enent ati on during project execution, (5) identify the list of materials
brought on site, (6) runoff conputation of each drai nage area (see
paragraph 4.1), and (7) revised Erosion and Sedi ment Control Plans to
include all locations that require structural controls (i.e. site entrance
and exit, staging, stockpiled, borrow, and disposal areas for both on site
and off site), and the type of stormcontrol structures.

Bei ng responsible for the daily operations at the construction site and

i nspection of the established controls in accordance with the NPDES permt
requi renents. The Contractor shall subnit the detailed SWPPP (i ncluding
the revised Stormnater Control Plans), and a Notice of Intent (NO) for the
St ormnat er Di scharges Associated with Industrial Activity under NPDES
Ceneral Permit to EPA. The NO (EPA Form 3510-6) shall be submitted no

| ater than 48 hours before start of construction. A separate NO is

requi red for each construction contract or each phase of the construction
activities. The nmailing address for NO submttal is:
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Stormnat er Notice of Intent (4203),
USEPA, 401 M Street, SW
Washi ngton, D. C. 20460

The Contractor's detailed SWPPP (including the revised Stormater Control
Pl ans) and a copy of submitted NO shall be provided to the Contracting
Oficer before start of construction. A copy of the U S. Arny Corps of
Engi neers NO (obtained fromthe Contracting Oficer), the Contractor's
NO , and a brief project description shall be posted on the project
bulletin board. The Contractor's detailed SWPPP shall be kept on-site at
all times. During construction, the Contractor shall performwork as
requi red per paragraph, MAI NTENANCE AND | NSPECTI ON PROCEDURES in this
secti on.

NO | ater than 10 worki ng days after acceptance of final stabilization, the
Contractor shall subnit the Notice of Termination (NOT), EPA Form 3510-7 to
EPA. Two copies of the submitted NOT shall be provided to the Contracting
Oficer's project file. EPA Forns are avail able on web site at

http://ww. epa. gov/ earthlr6/ 6en/w fornms. htm It is not required but the
Contractor may choose to provide the NOT to the Environnmental D vision of
the Fort Worth District. The Environnental Division shall file both the
USACE and Contractor's NOT to EPAto facilitate project closeout. The

mai |l i ng address for the Contractor's prepared and signed NOT is:

ATT: Dr. Hank Jarboe,
CESWF- EV- EE (RM 3A14)
U S. Arny Corps of Engineers
819 Taylor Street
Fort Worth, TX 76102-0300

PART 12  ATTACHMENTS
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12.1 OWNER CERTIFICATION

OWNER CERTIFICATION
FOR
ASMP AIR DEPLOYMENT FACILITY COMPLEX
FORT BLISS, TEXAS

I certify under penalty of law that this document and all attachments were
prepared under my direction or supervision in accordance with a system
designed to assure that qualified personnel properly gathered and evaluated
the information submitted. Based on my inquiry of the person or persons
who managed the system, or those persons directly responsible for gathering
the information, the information submitted is to the best of my knowledge
and belief, true, accurate, and complete. I am aware that there are
significant penalties for submitting false information, including the
possibility of fine and imprisonment for knowing violations.

n

MICHAEL J. MOCEK, P.E.
DEPUTY DISTRIGT ENGINEER

Date Certified: 5;67/30
7

Attachments:

v

Separate volume of drawings are prepared for the Air Deployment and the Fire
Station portion of this project.

Sheet No. Title
Cl PROJECT LOCATION MAP
- H2 - EROSION AND SEDIMENT CONTROL PLAN 1
H3 EROSION AND SEDIMENT CONTROL PLAN 2
H4 ) EROSTON AND SEDIMENT CONTROL STRUCTURAL DETAILS

Page 1j



THIS FORM REPLACES PREVIOUS FORM 3510-.6 (8-98) Form Approved. OMB No. 2040-0188

United States Environmental Protection Agency

NPDES @ Washington, DC 20460
FORM M Notice of Intent (NOI) for Storm Water Discharges Associated with

CONSTRUCTION ACTIVITY Under a NPDES General Permit

Submission of this Notice of Intent constitutes notice that the party identified in Section | of this form intends to be authorized by a NPDES permit issued for
storm water discharges associated with construction activity in the State/Indian Country Land identified in Section 11 of this form. Submission of this Notice
of intent also constitutes notice that the party identified in Section 1 of this form meets the eligibility requirements in Part 1.B. of the general permit (including
those related to protection of endangered species determined through the procedures in Addendum A of the general permit), understands that continued
authorization to discharge is contingent on maintaining permit eligibility, and that implementation of the Storm Water Poliution Prevention Plan required under
Part IV of the general permit will begin at the time the permittee commences work on the construction project identified in Section 11 below. IN ORDER TO
OBTAIN AUTHORIZATION, ALL INFORMATION REQUESTED MUST BE INCLUDED ON THIS FORM. SEE INSTRUCTIONS ON BACK OF FORM.

I. Owner/Operator (Applicant) Information

Name: US Army Corps of Engineers (CESWF-EV-EE Phone: 817/978-5068
Status Of
Address: 819 Tavylor Street, P.O. Box 17300 Owner/Operator: F
City: Fort Worth State: TX  Zip Code: 76102
il. Project/Site Information . Is the facility located on Indian
Project Name: ASMP Air Deployment Facility Complex _ Country Lands?

Yes No _X.

Project Address/Location ~ Robinson Road South and Geiger Street

City: Fort Bliss
State: _TX_ Zip Code 79910
Latitude: 31° 49’ 50" Longitude: 106° 24’ 37" County: El Paso
. . X
Has the Storrn Water Pollution Prevention Plan (SWPPP) been prepared? Yes No
Optional: Address of location of
SWPPP for viewing Address in Section | above _X Address in section 11 above Other address (if known) below:
SWPPP
Address Phone:,
City: _ State: Zip Code:
Name of Receiving Water: Rio Grande
08 01 2000 08 01 2002 Based on instruction provided in Addendum A of the permit, -are
Month Day Year Month Day Year there any endangered or threatened species, or designated
critical habitat in the project area?
Estimated Construction Start Date Estimated Completion Date
Estimate of area to be disturbed (to nearest acre): __ 48 Yes No X .
Estimate of Likelihood of Discharge (choose only one); I have satisfied permit eligibility with regard to protection of
endangered species through the indicated section of Part
1. _X_ Unlikely 3. __ Once per week 5. __ Continual 1.B.3.6.(2) of the permit (check one or more boxes):
2. once per month 4. __Once per day (a) X (b) {c) (d)
Ill. Certification

| certify under penalty of law that this document and all attachments were prepared under my direction or supervision in accordance with a system
designed to assure that qualified personnel property gather and evaluate the information submitted. Based on my inquiry of the person or persons
who manage this system, or those persons directly responsible for gathering the information, the information submitted is, to the best of my
knowledge and belief, true, accurate, and complete. | am aware that there are significant penalties for submitting false information, including the
possibility of fine and imprisonment for knowing violations.

Print Name: Date: May 17, 2000

Signature:

EPA Form 3510-9 replaced 3510-6 (8-98) /




Ft Bliss Air Deploynent Facility Conpl ex
ACCOVMPANYI NG AMENDMVENT NO. 0003 TO SOLI CI TATI ON NO. DACA63- 00- B- 0018

12.2  STORMMTER POLLUTI ON PREVENTI ON PLAN

STORMMTER PCOLLUTI ON PREVENTI ON PLAN

I NSPECTI ON AND MAI NTENANCE REPCRT

I NSPECTCOR DATE:

FBADC

I NSPECTCR S
QUALI FI CATI ON:

DAYS SI NCE LAST RAI NFALL: AMOUNT OF LAST RAI NFALL: I NCHES
STABI LI ZATI ON MEASURES
AREA DATE SI NCE DATE OF STABI LI ZED? STABI LI ZED CONDI TI ON
LAST NEXT ( YES/ NO?) W TH
DI STURBANCE DI STURBANCE

STABI LI ZATI ON REQUI RED:
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Ft Bliss Air Deploynent Facility Conpl ex FBADC
ACCOVMPANYI NG AMENDMVENT NO. 0003 TO SOLI CI TATI ON NO. DACA63- 00- B- 0018

STORMMTER PCOLLUTI ON PREVENTI ON PLAN
I NSPECTI ON AND MAI NTENANCE REPCRT

TO BE PERFORMED BY: ON or BEFCRE:
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Ft Bliss Air Deploynent Facility Conpl ex FBADC
ACCOVMPANYI NG AMENDMVENT NO. 0003 TO SOLI CI TATI ON NO. DACA63- 00- B- 0018

STORMMTER PCOLLUTI ON PREVENTI ON PLAN

I NSPECTI ON AND MAI NTENANCE REPCRT

OTHER CONTRCLS - STABI LI ZED CONSTRUCTI ON ENTRANCE

'S MJCH SEDI MENT ARE DUST AND DOES ALL TRAFFIC USE  ARE ASSCCI ATED

TRACKED ONTO SEDI MENT CONTROL ~ THE STABI LI ZED DRAI NAGE

THE ROAD? MEASURES ENTRANCE TO THE STRUCTURES
WORKI NG? SI TE? WORKI NG?

MAI NTENANCE REQUI RED FOR CONSTRUCTI ON ENTRANCE:

TO PERFCRMED BY: ON OR BEFCRE:

OTHER CONTRCLS - DEVELOP SI TE SPECI FI C TABLES AS NEEDED

FOR ALL STABI LI ZATI ON MEASURES, STRUCTURAL, AND NON- STRUCTURAL CONTROLS

CHANGES/ CORRECTI ONS REQUI RED | N POLLUTI ON PREVENTI ON PLAN:

REASONS FOR CHANGES:

I NSPECTOR S S| GNATURE: DATE:
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Ft Bliss Air Deploynent Facility Conpl ex FBADC
ACCOVMPANYI NG AMENDMVENT NO. 0003 TO SOLI CI TATI ON NO. DACA63- 00- B- 0018

STORMMTER PCOLLUTI ON PREVENTI ON PLAN

I NSPECTI ON AND MAI NTENANCE REPCRT
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Ft Bliss Air Deploynent Facility Conpl ex FBADC
ACCOVMPANYI NG AMENDMVENT NO. 0003 TO SOLI CI TATI ON NO. DACA63- 00- B- 0018

STORMMTER PCOLLUTI ON PREVENTI ON PLAN

I NSPECTI ON AND MAI NTENANCE REPCRT

MAI NTENANCE REQUI RED FOR SEDI MENT BASI N(S):

TO BE PERFORMED BY: ON COR BEFCRE:

STRUCTURAL CONTROLS - SILT FENCE(S)

FROM TO IS THE BOTTOM CF IS THE FABRI C HOWDEEP 1S
THE FABRI C STI LL I N GOOD THE SEDI MENT?
BURI ED? CONDI T1 ON?

MAI NTENANCE REQUI RED FOR THE SILT FENCE (9S):

TO BE PERFORMED BY: ON COR BEFCRE:
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Ft Bliss Air Deploynent Facility Conpl ex
ACCOVMPANYI NG AMENDMVENT NO. 0003 TO SOLI CI TATI ON NO. DACA63- 00- B- 0018

STORMMTER PCOLLUTI ON PREVENTI ON PLAN

I NSPECTI ON AND MAI NTENANCE REPCRT

STRUCTURAL CONTROLS - EARTH DI KES( S)

FBADC

FROM TO I S D KED STABI LI ZED? I S THERE EVI DENCE
OF WASH QUT OR OVERTCOPPI NG?

MAI NTENANCE REQUI RED FOR THE EARTH DI KE( S):

TO BE PERFORMED BY: ON OR BEFCRE:

-- BEnd of Section --
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SECTI ON 02220

DEMOLI TI ON
Amend #3

PART 1 GENERAL

1

1  REFERENCES

The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by basic
desi gnati on only.

ENG NEERI NG MANUALS (EM)

EM 385-1-1 (1996) U. S. Arny Corps of Engineers Safety
and Heal th Requi renents Manua

.2 GENERAL REQUI REMENTS

The work includes denolition, salvage of identified itens and materi al s,
and renoval of resulting rubbish and debris. Rubbish and debris shall be
removed from Governnent property daily, unless otherwi se directed, to avoid
accunul ation at the denolition site. Mterials that cannot be renoved
daily shall be stored in areas specified by the Contracting Oficer. In
the interest of occupational safety and health, the work shall be perforned
in accordance with EM 385-1-1, Section 23, Denolition, and other applicable
Sections. In the interest of conservation, salvage shall be pursued to the
maxi mum ext ent possi bl e; salvaged itens and materials shall be di sposed of
as specified.

.3 SUBM TTALS

CGovernnent approval is required for subnmttals with a "GA" designation
submittals having an "FI O designation are for information only. The
followi ng shall be subnmitted in accordance with Section 01330 SUBM TTAL
PROCEDURES

SD-08 Statenents
VWork Plan; GA

The procedures proposed for the acconplishnment of the work. The procedures
shal | provide for safe conduct of the work, including procedures and

nmet hods to provi de necessary supports, lateral bracing and shoring when
requi red, careful renoval and disposition of materials specified to be

sal vaged, protection of property which is to remain undi sturbed,
coordination with other work in progress, and tinely disconnection of
utility services. The procedures shall include a detailed description of

t he met hods and equi pnent to be used for each operation, and the sequence
of operations in accordance with EM 385-1-1
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SD- 18 Recor ds
Notification to TDH, GA

Notification of building denolition activity, signed by the Installation
representative, shall be provided to the Texas Departnent of Health (TDH)
no later than 10 days before denolition of any structure. The Contractor
shall submit a receipt of proof of notification to the Contracting Oficer

1.4 DUST CONTRCOL

The amount of dust resulting fromdenolition shall be controlled to prevent
the spread of dust to occupied portions of the construction site and to
avoid creation of a nuisance in the surrounding area. Use of water wll
not be permtted when it will result in, or create, hazardous or

obj ecti onabl e conditions such as ice, flooding and pollution

1.5 PROTECTI ON
1.5.1 Protecti on of Personne

During the denolition work the Contractor shall continuously eval uate the
condition of the structure being denvolished and take i nmedi ate action to
protect all personnel working in and around the denolition site. No area,
section, or conponent of floors, roofs, walls, columms, pilasters, or other
structural elenent will be allowed to be left standing wi thout sufficient
braci ng, shoring, or lateral support to prevent collapse or failure while
wor krren renove debris or performother work in the i mredi ate area

1.5.2 Protection of Structures

Fl oors, roofs, walls, colums, pilasters, and other structural conponents
that are designed and constructed to stand w thout |ateral support or
shoring, and are deternined to be in stable condition, shall remain
standi ng wi t hout additional bracing, shoring, of lateral support unti
denol i shed, unless directed otherwi se by the Contracting Oficer. The
Contractor shall ensure that no elenents determined to be unstable are left
unsupported and shall be responsible for placing and securing bracing,
shoring, or lateral supports as nay be required as a result of any cutting,
renoval, or denolition work perfornmed under this contract.

1.5.3 Protection of Existing Property

Bef ore begi nning any denolition work, the Contractor shall survey the site
and exani ne the drawi ngs and specifications to determ ne the extent of the
work. The Contractor shall take necessary precautions to avoid danmage to
existing itens to remain in place, to be reused, or to remain the property
of the Governnent; any danaged itens shall be repaired or replaced as
approved by the Contracting Oficer. The Contractor shall coordinate the
work of this section with all other work and shall construct and maintain
shoring, bracing, and supports as required. The Contractor shall ensure
that structural elenents are not overl oaded and shall be responsible for

i ncreasing structural supports or addi ng new supports as nmay be required as
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a result of any cutting, renoval, or denolition work perfornmed under this
contract.

1.5. 4 Protection Fromthe Wather

The interior of buildings to remain; salvageable materials and equi pnent
shall be protected fromthe weather at all tines.

1.5.5 Protection of Trees

Trees within the project site which mght be damaged during denolition, and
which are indicated to be left in place, shall be protected by a 6 foot
hi gh fence. The fence shall be securely erected a mnimumof 5 feet from
the trunk of individual trees or follow the outer perineter of branches or
clunmps of trees. Any tree designated to remain that is damaged during the
wor k under this contract shall be replaced in kind or as approved by the
Contracting Oficer.

1.5.6 Envi ronnent al Protection

The work shall conply with the requirenments of Section 01410 ENVI RONVENT
PROTECTI ON.

1.6 BURNING

The use of burning at the project site for the disposal of refuse and
debris will not be permtted.

1.7 USE OF EXPLOCSI VES
Use of explosives will not be permtted.
1.8 AVAILABILITY OF WORK AREAS

Areas in which the work is to be acconplished will be avail able at notice
to proceed.

PART 2 PRODUCTS (Not Applicable)

PART 3  EXECUTI ON

3.1 EXI STI NG STRUCTURES
Exi sting structures indicated shall be renoved as indicatedto 0.5 feet
bel ow gr ade. Interior walls, other than retaining walls and partitions,
shall be renoved to 0.5 feet below grade or to top of concrete slab on
ground. Basenent sl abs shall be broken up to permt drainage. Sidewalks,
curbs, gutters and street |ight bases shall be renpved as indicated.

3.2 UTILITIES
Di sconnection of utility services, with related nmeters and equi prent, are

specified in Section 02510 - WATER DI STRI BUTI ON SYSTEM 02531 - SAN TARY
SEWERS; 02556 GAS DI STRI BUTI ON SYSTEM AND 16375 ELECTRI CAL DI STRI BUTI ON
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SYSTEM UNDERGROUND. Existing utilities shall be renoved as indicated
When utility lines are encountered that are not indicated on the draw ngs,
the Contracting Officer shall be notified prior to further work in that

ar ea.

3.3 FI LLI NG AMEND #3

Hol es, open basenents and ot her hazardous openings shall be filled in
accordance with Secti on 02300 Earthwork.

3.4 DI SPCSI TION CF MATER AL

Title to material and equi pnent to be denvolished, except CGovernnent sal vage
and historical itens, is vested in the Contractor upon receipt of notice to
proceed. The CGovernnent will not be responsible for the condition, |oss or
damage to such property after notice to proceed.

3.4.1 Sal vageabl e Itens and Materi al
Contractor shall salvage itens and nmaterial to the naxi mum extent possible.
3.4.1.1 Mat eri al Sal vaged for the Contractor

Mat eri al sal vaged for the Contractor shall be stored as approved by the
Contracting O ficer and shall be renoved from Government property before
conpletion of the contract. Material salvaged for the Contractor shall not
be sold on the site.

3.4.1.2 Itens Sal vaged for the Governnent

Salvaged itens to remain the property of the Governnent shall be renpved in
a manner to prevent danage, and packed or crated to protect the itens from
danmage while in storage or during shipnent. Itens danaged during renoval

or storage shall be repaired or replaced to match existing itens.

Contai ners shall be properly identified as to contents.

3.4.1.3 H storical ltens

H storical itenms shall be renoved in a nmanner to prevent danmage. The
followi ng historical itens shall be delivered to the Governnent for

di sposition: Corner stones, contents of corner stones, and docunent boxes
wherever located on the site.

3.4.2 Unsal vageabl e Materia
Concrete, masonry, and ot her nonconbustible nmaterial, except concrete
permtted to remain in place, shall be disposed of off governnent
control l ed property. Conbustible material shall be disposed of off the site.
3.5 CLEAN UP
Debris and rubbi sh shall be renoved from basenent and sinilar excavations.

Debris shall be renobved and transported in a manner that prevents spillage
on streets or adjacent areas. Local regul ations regardi ng hauling and
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ACCOMPANYI NG AMENDMVENT NO. 0003 TO SOLI CI TATI ON NO. DACA63- 00- B- 0018

di sposal shall apply.

3.6  PAVEMENTS

Exi sting pavenents designated for renoval shall be saw cut and renoved in
accordance with the details shown on the drawings and to the limts and

dept hs indicated on the draw ngs.

-- BEnd of Section --
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SECTI ON 03300

CAST- | N- PLACE STRUCTURAL CONCRETE
09/95
(AMEND 0003)

PART 1  GENERAL

1.1 REFERENCES
The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by basic
designation only.

ACI | NTERNATI ONAL (AC)

ACl 117/ 117R (1990; Errata) Standard Tol erances for
Concrete Construction and Materials

ACl 211.1 (1991) Standard Practice for Selecting
Proportions for Normal, Heavyweight, and
Mass Concrete

ACl 211.2 (1991) Standard Practice for Sel ecting
Proportions for Structural Lightweight
Concrete

ACl 213R (1987) Quide for Structural Lightweight

Aggregate Concrete

ACl 214. 3R (1988) Sinplified Version of the
Reconmended Practice for Eval uation of
Strength Test Results

ACl 301 (1996) Standard Specifications for
Structural Concrete

ACl 303R (1991) CQuide to Cast-1n-Place
Architectural Concrete Practice

ACl 305R (1991) Hot Wat her Concreting

ACl 318/ 318R (1995) Buil ding Code Requirenents for

Rei nf orced Concrete and Conment ary

AVERI CAN ASSOCI ATI ON OF STATE H GHWAY AND TRANSPORTATI ON OFFI Cl ALS
( AASHTO)

AASHTO M 182 (1991) Burlap doth Made From Jute or Kenaf
AMERI CAN SOCI ETY FOR TESTI NG AND MATERI ALS (ASTM

ASTM C 31 (1991) Making and Curing Concrete Test
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Specinmens in the Field

ASTM C 33 (1993) Concrete Aggregates

ASTM C 39 (1994) Conpressive Strength of Cylindrical
Concrete Speci nens

ASTM C 42 (1994) btaining and Testing Drilled Cores
and Sawed Beans of Concrete

ASTM C 78 (1994) Flexural Strength of Concrete
(Using Sinple Beam Wth Third-Point
Loadi ng)

ASTM C 94 (1996) Ready-M xed Concrete

ASTM C 131 (1989) Resistance to Degradation of

Smal | - Si ze Coarse Aggregate by Abrasion
and I npact in the Los Angel es Machi ne

ASTM C 136 (1995a) Sieve Analysis of Fine and Coarse
Aggr egat es

ASTM C 143 (1990a) Slunp of Hydraulic Cenment Concrete

ASTM C 150 (1995) Portland Cenent

ASTM C 171 (1995) Sheet Materials for Curing Concrete

ASTM C 172 (1990) Sanpling Freshly M xed Concrete

ASTM C 173 (1994a) Air Content of Freshly M xed
Concrete by the Volunetric Method

ASTM C 192 (1990a) Maki ng and Curing Concrete Test
Speci mens in the Laboratory

ASTM C 231 (1991b) Air Content of Freshly M xed
Concrete by the Pressure Mt hod

ASTM C 260 (1995) Air-Entraining Adm xtures for
Concrete

ASTM C 309 (1995) Liquid Menbrane- Forni ng Conpounds
for Curing Concrete

ASTM C 330 (1989) Lightwei ght Aggregates for
Structural Concrete

ASTM C 494 (1992) Chenical Adnmi xtures for Concrete

ASTM C 496 (1990) Splitting Tensile Strength of

Cylindrical Concrete Specinens
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ASTM C

ASTM C

ASTM C

ASTM C

ASTM C

ASTM C

ASTM C

ASTM C

ASTM C

ASTM C

ASTM C

ASTM C

ASTM C

ASTM C

ASTM D

ASTM D

ASTM D

552

567

618

685

881

937

940

989

1017

1059

1064

1077

1107

1240

75

1751

1752

(1991) Cellular dass Thermal Insulation

(1991) Unit Weight of Structural
Li ght wei ght Concrete

(1996a) Coal Fly Ash and Raw or Cal ci ned
Nat ural Pozzol an for Use as a M neral
Adm xture in Portland Cenent Concrete

(1995) Concrete Made by Vol unetric
Bat chi ng and Conti nuous M Xxi ng

(1990) Epoxy- Resi n-Base Bondi ng Systens
for Concrete

(1980; R 1991) G out Fluidifier for
Prepl aced- Aggregate Concrete

(1989) Expansion and Bl eedi ng of Freshly
M xed Grouts for Prepl aced- Aggregate
Concrete in the Laboratory

(1994a) G ound G anul ated Bl ast - Furnace
Slag for Use in Concrete and Mrtars

(1992) Chenical Adnmixtures for Use in
Produci ng Fl owi ng Concrete

(1991) Latex Agents for Bonding Fresh to
Har dened Concrete

(1986; R 1993) Tenperature of Freshly
M xed Portland Cenent Concrete

(1995a) Laboratories Testing Concrete and
Concrete Aggregates for Use in
Construction and Griteria for Laboratory
Eval uati on

(1991a) Packaged Dry, Hydraulic- Cenent
G out (Nonshri nk)

(1995) Silica Funme for Use in Hydraulic
Cenment Concrete and Mortar

(1987; R 1992) Sanpling Aggregates

(1983; R 1991) Preformed Expansion Joint
Filler for Concrete Paving and Structural
Construction (Nonextrudi ng and Resilient
Bi t um nous Types)

(1984; R 1992) Preformed Sponge Rubber and
Cork Expansion Joint Fillers for Concrete
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Pavi ng and Structural Construction

ASTM E 96 (1995) Water Vapor Transm ssion of
Material s
ASTM E 1155 (1996) Determ ning Floor Flatness and

Level ness Usi ng the F-Nunmber System
CORPS OF ENA NEERS ( COE)
CCE CRD-C 94 (1995) Surface Retarders

CCE CRD-C 104 (1980) Met hod of Cal culation of the
Fi neness Mbdul us of Aggregate

CCE CRD-C 400 (1963) Requirenments for Water for Use in
M xi ng or Curing Concrete

CCE CRD-C 521 (1981) Standard Test Method for Frequency
and Anplitude of Vibrators for Concrete

CCE CRD-C 540 (1971; R 1981) Standard Specification for
Nonbi t um nous I nserts for Contraction
Joints in Portland Cenent Concrete
Airfield Pavenents, Sawable Type

CCE CRD-C 572 (1974) Corps of Engi neers Specifications
for Pol yvinyl chl ori de Wat erstop

NATI ONAL | NSTI TUTE OF STANDARDS AND TECHNCOLOGY (NI ST)

NI ST HB 44 (1995) NI ST Handbook 44: Specifications,
Tol erances, and Q her Techni cal
Requi renents for Wi ghi ng and Measuri ng
Devi ces

NATI ONAL READY- M XED CONCRETE ASSCCI ATI ON ( NRMCA)

NRMCA TMVB- 01 (1992) Truck M xer Agitator and Front
Di scharge Concrete Carrier Standards of
the Truck M xer Manufacturers Bureau

NRMCA CPMB 100 (1990) Concrete Pl ant Standards

NRMCA QC 3 (1984) Quality Control Manual: Section 3,
Plant Certifications Checklist:
Certification of Ready M xed Concrete
Production Facilities

1.2 LUWP SUM CONTRACT
Under this type of contract concrete itens will be paid for by |lunp sum and

will not be nmeasured. The work covered by these itens consists of
furnishing all concrete nmaterials, reinforcenment, mscell aneous enbedded
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materials, and equi pnent, and performng all |abor for the form ng,
manuf acture, transporting, placing, finishing, curing, and protection of
concrete in these structures.

1.3 SUBM TTALS

Governnent approval is required for submttals with a "GA" designhation;
subm ttals having an "FI O designation are for information only. The
followi ng shall be subnmitted in accordance with Section 01330 SUBM TTAL
PROCEDURES

SD-08 Statenents
M xture Proportions; GA
The results of trial mxture design studies along with a statenent giving
t he maxi mum noni nal coarse aggregate size and the proportions of
ingredients that will be used in the manufacture of each strength or class
of concrete, at least 14 days prior to conmencing concrete placing
operations. Aggregate weights shall be based on the saturated surface dry
condition. The statenment shall be acconpanied by test results froman
approved i ndependent commercial testing |aboratory, showi ng that m xture
desi gn studi es have been nade with materials proposed for the project and
that the proportions selected will produce concrete of the qualities
i ndicated. No substitutions shall be made in the materials used in the

m xture design studies w thout additional tests to show that the quality of
the concrete is satisfactory.

Li ght wei ght Aggregate Concrete; FIQO
Witten recommendati ons from i ghtwei ght aggregate supplier on batching and
m xi ng cycl es.

SD- 09 Reports
Testing and I nspection for Contractor Quality Control; GA
Certified copies of laboratory test reports, including mll tests and all
other test data, for portland cenent, blended cenent, pozzolan, ground
granul ated bl ast furnace slag, silica fune, aggregate, adm xtures, and
curing conpound proposed for use on this project.

SD- 13 Certificates
Qualifications; FIQO
Witten docunmentation for Contractor Quality Control personnel

SD- 14 Sanpl es
Surface Retarder; FIO

Surface retarder material with manufacturer's instructions for application
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in conjunction with air-water cutting.
1.4  QUALI FI CATI ONS

Contractor Quality Control personnel assigned to concrete construction
shal |l be American Concrete Institute (ACl) Certified Wrknmen in one of the
foll owi ng grades or shall have witten evidence of having conpleted simlar
qual i fication prograns:

Concrete Field Testing Technician, G ade |
Concrete Laboratory Testing Technician, Gade |I or Il
Concrete Construction Inspector, Level |

The foreman or |ead journeynman of the flatwork finishing crew shall have
simlar qualification for ACl Concrete Flatwork Technici an/ Fi ni sher or
equal, with witten docunentation

1.5 FIELD TEST PANELS

Field test panels shall be constructed prior to begi nning of work using the
mat eri al s and procedures proposed for use on the job, to denonstrate the
results to be attained. The quality and appearance of each panel shall be
subj ect to the approval of the Contracting Oficer, and, if not judged

sati sfactory, additional panels shall be constructed until approval is
attained. Forned or finished surfaces in the conpleted structure shal
match the quality and appearance of the approved field exanple.

1.5.1 Sanpl e Wl | Panel s

One sanpl e panel at least 1220 mm by 1525 nmand 150 mm thick shall be
constructed to denonstrate Class A forned finish and a simlar one for
Cass B fornmed finish. Panels shall be |located on site. Each panel shal
include a full length and full width joint line and shall have at |east two
voi ds each at least 300 mm by 300 mm by 75 mm deep either inpressed in
the concrete as placed or chipped in the hardened concrete. After the
concrete is 7 days old, the voids shall be patched to denonstrate the

ef fecti veness and the appearance of the Contractor's repair procedures.

1.6 SPECI AL REQUI REMENTS
A pre-installation neeting with the Contracting Oficer will be required at
| east 10 days prior to start of construction. The Contractor shall be
responsi ble for calling the neeting; the Project Superintendent and active
installation personnel shall be present.

1.7 CGENERAL REQUI REMENTS

1.7.1 Tol er ances
Except as otherw se specified herein, tolerances for concrete batching,

m xture properties, and construction as well as definition of terns and
application practices shall be in accordance with ACl 117/117R  Level and
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grade tol erance neasurenents of slabs shall be nmade as soon as possible
after finishing, when forns or shoring are used, the neasurenents shall be
made prior to renoval .

1.7.1.1 Fl oors
For the purpose of this Section the followi ng term nology correl ation

between ACI 117/ 117R and this Section shall apply:

Floor Profile Quality

Classification From ACl 117/ 117R This Section

Conventional Bullfl oated Sane
Conventional Strai ghtedged Sane

Fl at Fl oat Finish or Trowel Finish
Very Fl at Sane. Use only with F-system

Level ness tol erance shall not apply where design requires floors to be
sloped to drains or sloped for other reasons.

1.7.1.2 Fl oors by the Strai ghtedge System

The flatness of the floors shall be carefully controlled and the tol erances
shal |l be neasured by the strai ghtedge system as specified in paragraph
4.5.7 of ACl 117/117R, using a 3 m straightedge, within 72 hours after
floor slab installation and before shores and/or fornms are renoved. The
listed tolerances shall be nmet at any and every location at which the

st rai ght edge can be pl aced.

Bul | f| oat ed 13mm
Strai ght edged 8nmm
Fl oat Finish 5nmm
Trowel Finish 4mm
1.7.2 Strength Requirenments and wc Ratio

(AMEND 0003)
1.7.2.1 Strength Requirenents

Speci fied conpressive strength (f'c) shall be as foll ows:
COWPRESSI VE STRENGTH STRUCTURE OR PORTI ON OF STRUCTURE
21 MPa at 28 days Al'l concrete except vehicular floor slabs

Concrete sl abs on-grade subject to vehicular traffic (shown as 150mm t hi ck
sl abs on the foundation plans) shall have a 28-day flexural strength of

4.5  MPa. Concrete nmade with high-early strength cenent shall have a
7-day strength equal to the specified 28-day strength for concrete nade
with Type I or Il portland cenent. Conpressive strength shall be
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determ ned in accordance with ASTM C 39. Flexural strength shall be
determ ned in accordance with ASTM C 78.

a. Evaluation of Concrete Conpressive Strength. Conpressive strength
speci mens (152 by 305 nmm cylinders) shall be fabricated by the
Contractor and | aboratory cured in accordance with ASTM C 31 and
tested in accordance with ASTM C 39. The strength of the concrete
wi || be considered satisfactory so long as the average of all sets
of three consecutive test results equals or exceeds the specified
conpressive strength f'c and no individual test result falls bel ow
the specified strength f'c by nore than 3.5 Mra. A "test" is
defined as the average of two conpanion cylinders, or if only one
cylinder is tested, the results of the single cylinder test.

Addi tional analysis or testing, including taking cores and/or |oad
tests may be required at the Contractor's expense when the
strength of the concrete in the structure is considered
potentially deficient.

Testing. Sanples for strength tests of each class of concrete shall be taken
not |ess than once a day, not |less than once for each 100 cubic neters, nor

| ess than once per each 450 square neters of surface area for slabs or wal k
whi chever is greater. Field cured specinens for determning formrenoval
time or when a structure nmay be put in service shall be nmade in nunbers
directed to check the adequacy of curing and protection of concrete in the
structure. The specinens shall be renoved fromthe nolds at the age of 24
hours and shall be cured and protected, insofar as possible, in the sane
manner as that given to the portion of the structure the sanples represent.

b. Investigation of Low Strength Conpressive Test Results. Wen any
strength test of standard-cured test cylinders falls bel ow the
specified strength requirenment by nore than 3.5 MPa or if tests
of field-cured cylinders indicate deficiencies in protection and
curing, steps shall be taken to assure that the | oad-carrying
capacity of the structure is not jeopardized. Wen the strength
of concrete in place is considered potentially deficient, cores
shal | be obtained and tested in accordance with ASTM C 42. At
| east three representative cores shall be taken from each nenber
or area of concrete in place that is considered potentially
deficient. The location of cores will be determ ned by the
Contracting O ficer to least inpair the strength of the structure.

Concrete in the area represented by the core testing will be
consi dered adequate if the average strength of the cores is equa
to at |east 85 percent of the specified strength requirenent and
if no single core is less than 75 percent of the specified
strength requirenent. Non-destructive tests (tests other than
test cylinders or cores) shall not be used as a basis for
acceptance or rejection. The Contractor shall performthe coring
and repair the holes. Cores will be tested by the Governnent.

c. Load Tests. |If the core tests are inconclusive or inpractical to
obtain or if structural analysis does not confirmthe safety of
the structure, load tests may be directed by the Contracting
O ficer in accordance with the requirenents of AC 318/ 318R
Concrete work evaluated by structural analysis or by results of a
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| oad test as being understrength shall be corrected in a nanner
sati sfactory to the Contracting Oficer. Al investigations,
testing, load tests, and correction of deficiencies shall be
performed by and at the expense of the Contractor and nust be
approved by the Contracting Oficer, except that if all concrete
is found to be in conpliance with the drawi ngs and specifications,
the cost of investigations, testing, and load tests will be at the
expense of the Governnent.

d. Evaluation of Concrete Flexural Strength. Flexural strength
speci mens (beans) shall be fabricated by the Contractor and
| aboratory cured in accordance with ASTM C 31 and tested in
accordance with ASTM C 78. The strength of the concrete will be
consi dered sati sfactory so long as the average of all sets of
three consecutive test results equals or exceeds the specified
flexural strength and no individual test result falls below the
specified flexural strength by nore than 350 kPa. A "test" is
defined as the average of two conpani on beans. Additiona
anal ysis or testing, including taking cores and/or |oad tests nmay
be required at the Contractor's expense when the strength of the
concrete in the slab is considered potentially deficient.

1.7.2.2 Water-Cenment Ratio

Maxi mum wat er-cenment ratio (wc) for normal weight concrete shall be as
fol | ows:

WATER- CEMENT RATI O, BY WEI GHT STRUCTURE CR PORTI ON OF STRUCTURE

.40 Al

These w c's may cause higher strengths than that required above for
conpressive or flexural strength. The maximnumw c required will be the
equi valent wc as determ ned by conversion fromthe weight ratio of water
to cement plus pozzolan, silica fune, and ground granul ated bl ast furnace
slag (GEBF slag) by the wei ght equival ency nethod as described in ACI 211. 1.
In the case where silica fume or G3BF slag is used, the weight of the
silica fume and G&BF slag shall be included in the equations of AC 211.1
for the termP which is used to denote the wei ght of pozzol an

1.7.3 Al r Entrai nment

Except as otherw se specified for |ightweight concrete, all normal weight
concrete shall be air entrained to contain between 4 and 7 percent tota
air, except that when the nomi nal maxi num size coarse aggregate is 19 mm
or snaller it shall be between 4.5 and 7.5 percent. Concrete with
specified strength over 35 MPa nay have 1.0 percent |less air than

speci fied above. Specified air content shall be attained at point of

pl acenent into the forms. Air content for nornal weight concrete shall be
determ ned in accordance with ASTM C 231. Lightweight concrete in the for
nmechani cal nezzanines shall be air-entrained with a total air content of
4.5 to 7.5 percent, except that if the nom nal maxi mum size coarse
aggregate is 9.5 nm or less, the air content shall be 5.5 to 8.5 percent.
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Air content for |ightweight concrete shall be determned in accordance wth
ASTM C 173.

1.7.4 Sl unmp
Slunmp of the concrete, as delivered to the point of placenent into the

forns, shall be within the following limts. Slunp shall be determ ned in
accordance with ASTM C 143.

Sl unmp
Structural El enent M ni mum Maxi mum

Wal I's, colums and beans 50 mMm 100 mm
Foundation walls, substructure
wal I s, footings, slabs 25 mMm 75 mMm
Any structural concrete approved
for placenent by punping:

At punp 50 mm 150 mMm

At di scharge of |ine 25 mMm 100 mm

When use of a plasticizing adni xture conformng to ASTM C 1017 or when a
Type F or G high range water reducing adni xture conformng to ASTMC 494 is
permtted to increase the slunp of concrete, concrete shall have a slunp of
50 to 100 mm before the adm xture is added and a maxi num sl unp of 200 mm
at the point of delivery after the adm xture is added. For troweled floors,
slunp of structural |ightweight concrete with normal wei ght sand pl aced by
punp shall not exceed 125 mm at the point of placenent. For other slabs,
slunp of Iightweight concrete shall not exceed 100 mm at point of

pl acenent .

1.7.5 Concrete Tenperature

The tenperature of the concrete as delivered shall not exceed 32 degrees C.
When the anbient tenperature during placing is 5 degrees C or less, or
is expected to be at any tinme within 6 hours after placing, the tenperature

of the concrete as delivered shall be between 12 and 25 degrees C

1.7.6 Si ze of Coarse Aggregate

The | argest feasi ble nom nal nmaxi mum si ze aggregate (NVSA) specified in
par agr aph AGGREGATES shall be used in each placenent. However, nom na
maxi mum si ze of aggregate shall not exceed any of the foll ow ng:
three-fourths of the mnimumcover for reinforcing bars, three-fourths of
the m ni num cl ear spaci ng between reinforcing bars, one-fifth of the
narrowest di mension between sides of fornms, or one-third of the thickness
of sl abs or toppings.

1.7.7 Speci al Properties and Products
Concrete nmay contain adm xtures other than air entraining agents, such as

wat er reducers, superplasticizers, or set retarding agents to provide
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special properties to the concrete, if specified or approved. Any of these
materials to be used on the project shall be used in the m x design studies.

1.7.8 Li ght wei ght Aggregate Structural Concrete

Li ght wei ght aggregate structural concrete shall conformto the requirenents
specified for normal weight concrete except as specified herein. Specified
conpressive strength shall be at |east21MPa at 28 days, Air-dry unit

wei ght shall be not over 1925 kg/cubic neter at 28 days as determ ned by
ASTM C 567. However, fresh unit weight shall be used for acceptance during
concreting, using a correlation factor between the two types of unit weight
as determned during mxture design studies. Lightweight aggregate
structural concrete floor fill shall have a 28-day conpressive strength of
at least 17.3 MPa and an air-dry unit wei ght not exceeding 1850 kg/ cubic
neter.

1.7.9 Techni cal Service for Specialized Concrete

The services of a factory trained technical representative shall be
obt ai ned to oversee proportioning, batching, mxing, placing,
consol i dating, and finishing of specialized structural concrete, such as
the use of admi xtures in concrete. The technical representative shall be
on the job full time until the Contracting Oficer is satisfied that field
controls indicate concrete of specified quality is furnished and that the
Contractor's crews are capable of continued satisfactory work. The
techni cal representative shall be available for consultation with, and
advice to, Governnent forces.

1.8 M XTURE PROPORTI ONS

Concrete shall be conposed of portland cenent, other cenentitious and
pozzol anic materials as specified, aggregates, water and adm xtures as
speci fi ed.

1.8.1 Proportioning Studies for Normal Wight Concrete

Trial design batches, mixture proportioning studies, and testing

requi renents for various classes and types of concrete specified shall be
the responsibility of the Contractor. Except as specified for flexura
strength concrete, mxture proportions shall be based on conpressive
strength as determ ned by test specinmens fabricated in accordance with ASTM
C 192 and tested in accordance with ASTM C 39. Sanples of all materials
used in mxture proportioning studies shall be representative of those
proposed for use in the project and shall be acconpani ed by the

manuf acturer's or producer's test reports indicating conpliance with these
specifications. Trial mxtures having proportions, consistencies, and air
content suitable for the work shall be nmade based on nethodol ogy descri bed
in ACl 211.1, using at least three different water-cenent ratios for each
type of mxture, which will produce a range of strength enconpassing those
required for each class and type of concrete required on the project. The
maxi mum wat er-cenent rati os required in the paragraph Maxi mum Al | owabl e w ¢
Ratio will be the equival ent water-cenment rati o as determ ned by conversion
fromthe weight ratio of water to cenment plus pozzolan, silica fume, and
ground granul ated bl ast furnace slag (GEBF slag) by the wei ght equival ency
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nmet hod as described in ACl 211.1. |In the case where silica fume or GGBF
slag is used, the weight of the silica fume and GEBF sl ag shall be included
in the equations in ACl 211.1 for the termP, which is used to denote the
wei ght of pozzolan. |If pozzolan is used in the concrete m xture, the
m ni mum pozzol an content shall be 15 percent by wei ght of the total
cenentitious material, and the maxi num shall be 35 percent. Laboratory
trial mxtures shall be designed for maxi mumpernitted slunp and air
content. Separate sets of trial mixture studies shall be made for each
conbi nati on of cenentitious materials and each conbi nati on of adm xtures
proposed for use. No conbination of either shall be used until proven by
such studies, except that, if approved in witing and otherw se permtted
by these specifications, an accelerator or a retarder nay be used w t hout
separate trial mxture study. Separate trial mxture studies shall also be
made for concrete for any conveying or placing nethod proposed which
requi res special properties and for concrete to be placed in unusually
difficult placing | ocations. The tenperature of concrete in each trial
batch shall be reported. For each water-cenent ratio, at |least three test
cylinders for each test age shall be made and cured in accordance with ASTM
C 192. They shall be tested at 7 and 28 days in accordance with ASTM C 39.
Fromthese test results, a curve shall be plotted showi ng the rel ationship
bet ween wat er-cenent ratio and strength for each set of trial mx studies.
In addition, a curve shall be plotted showing the rel ati onship between 7
day and 28 day strengths. Each mixture shall be designed to pronote easy
and suitabl e concrete placenent, consolidation and finishing, and to
prevent segregati on and excessive bl eeding.

1.8.2 Proportioning Studies for Flexural Strength Concrete

Trial design batches, mixture proportioning studies, and testing

requi renents shall conformto the requirenents specified in paragraph
Proportioning Studies for Normal Wight Concrete, except that proportions
shal |l be based on flexural strength as determ ned by test speci nens (beans)
fabricated in accordance with ASTM C 192 and tested in accordance with ASTM
C 78. Procedures given in ACl 211.1 shall be nodified as necessary to
acconmodat e flexural strength.

1.8.3 Proportioning Studies for Lightweight Aggregate Structural Concrete

Trial design batches, mixture proportioning studies, and testing

requi renents shall conformto the requirenents specified in paragraph
Proportioning Studies for Normal Wight Concrete, except as follows. Trial
m xt ures havi ng proportions, consistencies and air content suitable for the
wor k shall be nmade based on nethodol ogy described in AC 211.2, using at

| east three different cenment contents. Trial m xes shall be proportioned
to produce air dry unit weight and concrete strengths specified in

par agr aph GENERAL REQUI REMENTS. Trial mixtures shall be proportioned for
maxi mum permtted slunp and air content. Test speci nens and testing shal
be as specified for nornal wei ght concrete except that 28-day conpressive
strength shall be determned fromtest cylinders that have been air dried
at 50 percent relative hunmidity for the last 21 days. Air dry unit weight
shal |l be deternined in accordance with ASTM C 567 and shall be designed to
be at least 32 kg per cubic neter |less than the nmaxi mum specified air dry
unit wei ght in paragraph GENERAL REQUI REMENTS. Curves shall be plotted
using these results showi ng the rel ationship between cenent factor and
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strength and air dry unit weight. Normal weight fine aggregate nmay be
substituted for part or all of the Iightweight fine aggregate, provided the
concrete neets the strength and unit weight. A correlation shall also be
devel oped showing the ratio between air dry unit weight and fresh concrete
unit weight for each m x.

1.8.4 Average Conpressive Strength Required for M xtures

The m xture proportions selected during mxture design studi es shal
produce a required average conpressive strength (f'cr) exceeding the

speci fied conpressive strength (f'c) by the anount indicated below. This
requi red average conpressive strength, f'cr, will not be a required
acceptance criteria during concrete production. However, whenever the

dai ly average conpressive strength at 28 days drops below f'cr during
concrete production, or daily average 7-day strength drops bel ow a strength
correlated with the 28-day f'cr, the mxture shall be adjusted, as
approved, to bring the daily average back up to f'cr. During production,
the required f'cr shall be adjusted, as appropriate, based on the standard
devi ation being attained on the job.

1.8.4.1 Conput ati ons from Test Records

VWhere a concrete production facility has test records, a standard devi ation
shal |l be established in accordance with the applicable provisions of AC
214. 3R Test records fromwhich a standard deviation is cal cul ated shal
represent materials, quality control procedures, and conditions simlar to
t hose expected; shall represent concrete produced to neet a specified
strength or strengths (f'c) within 7 MPa of that specified for proposed
wor k; and shall consist of at |east 30 consecutive tests. A strength test
shal |l be the average of the strengths of two cylinders nade fromthe sane
sanpl e of concrete and tested at 28 days. Required average conpressive
strength f'cr used as the basis for selection of concrete proportions shal
be the larger of the equations that follow using the standard devi ati on as
det er mi ned above:

f'c + 1.34S where units are in MPa

_.,

(@)

=
I

f'cr =f'c + 2.33S - 3.45 where units are in MPa
Wiere S = standard devi ation

Where a concrete production facility does not have test records neeting the
requi renents above but does have a record based on 15 to 29 consecutive
tests, a standard deviation shall be established as the product of the

cal cul ated standard deviation and a nodification factor fromthe foll ow ng
tabl e:

MODI FI CATI ON FACTOR

NUVBER OF TESTS FOR STANDARD DEVI ATI ON
15 1.16
20 1.08
25 1.03

30 or nore 1.00
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1.8.4.2 Conput ati ons w t hout Previous Test Records

When a concrete production facility does not have sufficient field strength
test records for calculation of the standard deviation, the required
average strength f'cr shall be deternined as foll ows:

a. |If the specified conpressive strength f'c is less than 20 MPa,
f'ecr =f'c + 6.9 MPa
b. |If the specified conpressive strength f'c is 20 to 35 Mra,
f'ecr =f'c + 8.3 MPa
c. |If the specified conpressive strength f'c is over 35 Mra,
f'er =f'c + 9.7 MPa
1.8.5 Average Flexural Strength Required for M xtures

The m xture proportions selected during mxture design studies for flexura
strength mixtures and the m xture used during concrete production shall be
desi gned and adjusted during concrete production as approved, except that
t he overdesign for average flexural strength shall sinply be 15 percent
greater than the specified flexural strength at all tines.

1.9 STORAGE OF MATERI ALS

Cenment and ot her cenentitious nmaterials shall be stored in weathertight
bui | di ngs, bins, or silos which will exclude noisture and contam nants and
keep each material conpletely separated. Aggregate stockpiles shall be
arranged and used in a nmanner to avoi d excessive segregation and to prevent
contam nation with other nmaterials or with other sizes of aggregates.
Aggregate shall not be stored directly on ground unless a sacrificial |ayer
is left undisturbed. Reinforcing bars and accessories shall be stored
above the ground on platforns, skids or other supports. Qher materials
shall be stored in such a manner as to avoid contani nati on and
deterioration. Adm xtures which have been in storage at the project site
for Ionger than 6 nonths or which have been subjected to freezing shall not
be used unless retested and proven to neet the specified requirenents.
Materials shall be capable of being accurately identified after bundles or
cont ai ners are opened.

1.10 GOVERNMENT ASSURANCE | NSPECTI ON AND TESTI NG

Day-to day inspection and testing shall be the responsibility of the
Contractor Quality Control (CQC) staff. However, representatives of the
Contracting Oficer can and will inspect construction as consi dered
appropriate and will nonitor operations of the Contractor's CQC staff.
CGovernnent inspection or testing will not relieve the Contractor of any of
his CQC responsibilities.

1.10.1 Materi al s
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The Governnment will sanple and test aggregates, cenentitious naterials,
other materials, and concrete to deternine conpliance with the
specifications as considered appropriate. The Contractor shall provide
facilities and | abor as nay be necessary for procurenment of representative
test sanples. Sanples of aggregates will be obtained at the point of
batching in accordance with ASTM D 75. Qher materials will be sanpl ed
fromstorage at the jobsite or fromother |ocations as considered
appropriate. Sanples nay be placed in storage for later testing when
appropri ate.

1.10.2 Fresh Concrete

Fresh concrete will be sanpled as delivered in accordance with ASTM C 172
and tested in accordance with these specifications, as considered necessary.

1.10.3 Har dened Concrete

Tests on hardened concrete will be performed by the Governnent when such
tests are consi dered necessary.

1.10.4 | nspection

Concrete operations nmay be tested and i nspected by the Governnent as the
proj ect progresses. Failure to detect defective work or material wll not
prevent rejection |ater when a defect is discovered nor will it obligate
the Governnent for final acceptance.

PART 2 PRCODUCTS
2.1  CEMENTITI QUS MATERI ALS

Cenentitious Materials shall be portland cenent, portland-pozzol an cenent,
or portland cenent in conbination with pozzolan and shall conformto
appropriate specifications listed below. Use of cenentitious nmaterials in
concrete which will have surfaces exposed in the conpleted structure shal
be restricted so there is no change in color, source, or type of
cenentitious nmaterial

2.1.1 Portl and Cenent

ASTM C 150, Type | low alkali with a nmaxi mum 15 percent anount of
tricalciumalunnate, or Type Il low alkali or Type V. Wite portland
cenent shall neet the above requirenents except that it may be Type |, Type
Il or Type Ill low alkali. White Type Ill shall be used only in specific

areas of the structure, when approved in witing. The al kali content shal
not exceed 0.6 percent.

2.1.2 H gh-Early-Strength Portland Cenent
ASTM C 150, Type IIl with tricalciumalumnate limted to 5 percent, |ow

alkali. Type Ill cenment shall be used only in isolated instances and only
when approved in witing.
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2.1.3 Bl ended Cenents
ASTM C 595, Type
2.1. 4 Pozzolan (Fly Ash)

ASTM C 618, Cass F with the optional requirenents for nultiple factor
drying shrinkage, and uniformty from Tabl e 2A of ASTM C 618. Requi r enment
for maxi mum al kalies from Table 1A of ASTM C 618 shall apply. |[If pozzol an
is used, it shall never be less than 15 percent nor nore than 35 percent by
wei ght of the total cenentitious material

2.2  AGGREGATES

Gradations on fine and coarse aggregates shall be perforned twi ce a week
during concreting operations. Aggregates shall conformto the follow ng.

2.2.1 Fi ne Aggregate

Fi ne aggregate shall conformto the quality and gradation requirenents of
ASTM C 33.

2.2.2 Coar se Aggregate

Coarse aggregate shall conformto ASTM C 33, Cass 5S. Coarse aggregate
shall be well graded fromfine to coarse within prescribed Iimts. Mxi num
nom nal coarse aggregate size shall be 40nm except as foll ows:

(a) Nom nal maxi mum size of aggregate shall be not larger than 1/5 the
narrowest di nension between the sides of the forns of the nmenber for which
concrete is to be used nor larger than 3/4 the mni numcl ear spacing

bet ween bars.

(b) Nom nal maxi mum size of aggregate shall be not larger than 1/3 the
slab thickness and shall not exceed 40mm for slabs over 115mmt hick

(c) Were concrete is used as fill for lintel blocks, and other nasonry
units designated to be filled, the maxi nrum size shall not exceed 13nm

2.2.3 Li ght wei ght Aggregat e

Li ght wei ght fine and coarse aggregate shall conformto the quality and
gradation requirenents of ASTM C 330, size 19 for coarse aggregate.

Li ght wei ght aggregate shall be prewetted in accordance with the

Manuf acturer's instructions unless otherw se specified. For punped
concrete, prewetting shall be sufficient to ensure that slunp | oss through
the punp Iine does not exceed 100 nm

2.3 CHEM CAL ADM XTURES
Chemi cal adm xtures, when required or permtted, shall conformto the

appropriate specification listed. Adm xtures shall be furnished in liquid
formand of suitable concentration for easy, accurate control of dispensing.
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2.3.1 Ar-Entraining Adm xture

ASTM C 260 and shall consistently entrain the air content in the specified
ranges under field conditions.

2.3.2 Accelerating Adm xture

ASTM C 494, Type C or E, except that calciumchloride or adm xtures
contai ning cal ciumchloride shall not be used.

2.3.3 \Water-Reducing or Retardi ng Admi xture

ASTM C 494, Type A, B, or D, except that the 6-nonth and 1-year conpressive
and flexural strength tests are waived.

2.3. 4 H gh- Range Wat er Reducer

ASTM C 494, Type F or G except that the 6-nonth and 1-year strength

requi renents are wai ved. The adm xture shall be used only when approved in
writing, such approval being contingent upon particular mxture control as
described in the Contractor's Quality Control Plan and upon perfornmance of
separate m xture design studies.

2.3.5 Surface Retarder

CCE CRD- C 94.
2.3.6 Expandi ng Adm xture

Al um num powder type expandi ng adm xture conform ng to ASTM C 937.
2.3.7 Qher Chem cal Adm xtures

Chemical admi xtures for use in producing flow ng concrete shall conply with
ASTM C 1017, Type | or Il1. These adm xtures shall be used only when
approved in witing, such approval being contingent upon particular mxture
control as described in the Contractor's Quality Control Plan and upon
performance of separate m xture design studies.

2.4 CURI NG MATERI ALS
2.4.1 | mper vi ous- Sheet

| mpervi ous-sheet materials shall conformto ASTM C 171, type optional
except, that pol yethyl ene sheet shall not be used.

2.4.2 Menbr ane- For mi ng Conpound

Menbr ane- Form ng curing conpound shall conformto ASTM C 309, Type 1-D or
2, except that only a styrene acrylate or chlorinated rubber conmpound
nmeeting Class B requirenents shall be used for surfaces that are to be
pai nted or are to receive bitum nous roofing, or waterproofing, or floors
that are to recei ve adhesive applications of resilient flooring. The
curing conpound sel ected shall be conpatible with any subsequent paint,

SECTI ON 03300 Page 17



Ft Bliss Air Deploynent Facility Conpl ex FBADC
ACCOVMPANYI NG AMENDMVENT NO. 0003 TO SOLI CI TATI ON NO. DACA63- 00- B- 0018

2.

2.

roofing, waterproofing, or flooring specified. Nonpignented conpound shal
contain a fugitive dye, and shall have the reflective requirenents in ASTM
C 309 wai ved.

. 4.3 Burl ap and Cotton Mat

Burlap and cotton mat used for curing shall conformto AASHTO M 182.

.5  WATER

Water for m xing and curing shall be fresh, clean, potable, and free of
i njurious anmounts of oil, acid, salt, or alkali, except that non-potable
water may be used if it nmeets the requirenments of COE CRD C 400

.6 NONSHRI NK GROUT

Nonshrink grout shall conformto ASTM C 1107, Grade A, and shall be a
comrercial fornulation suitable for the proposed application

.7 LATEX BONDI NG AGENT

Latex agents for bonding fresh to hardened concrete shall conformto ASTM C
1059.

.8 EPOXY RESIN

Epoxy resins for use in repairs shall conformto ASTM C 881, Type V, G ade
2. Cass as appropriate to the existing anbi ent and surface tenperatures.

.9  EMBEDDED | TEM5

Enbedded itens shall be of the size and type indicated or as needed for the

application. Dovetail slots shall be gal vani zed steel. Hangers for
suspended ceilings shall be as specified in Section 09510 ACOUSTI CAL
CEILINGS. Inserts for shelf angles and bolt hangers shall be of nalleable

iron or cast or wought steel

.10 FLOOR HARDENER

Fl oor hardener shall be a col orl ess agueous sol uti on contai ning zinc
silicofluoride, magnesium silicofluoride, or sodiumsilicofluoride. These
silicofluorides can be used individually or in conbination. Proprietary
hardeners nmay be used if approved in witing by the Contracting O ficer

.11 VAPOR BARRI ER

Vapor barrier shall be polyethyl ene sheeting with a m ni mumthi ckness of
0.15 mm (6 mils) or other equivalent nmaterial having a vapor permnmeance
rati ng not exceedi ng 30 nanograns per Pascal per second per square neter
(0.5 perns) as determined in accordance with ASTM E 96.

12 JO NT MATERI ALS

12.1 Joint Fillers, Sealers, and Waterstops
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Expansion joint fillers shall be prefornmed materials conform ng to ASTM D
1751or ASTM D 1752. Materials for waterstops shall be in accordance with
Section 03250 EXPANSI ON JO NTS, CONTRACTI ON JO NTS, AND WATERSTOPS.
Materials for and sealing of joints shall conformto the requirenents of
Section 02760 FlI ELD MOLDED SEALANTS FOR SEALING JO NTS IN R G D PAVEMENTS.

PART 3 EXECUTI ON

3.

3.

1  PREPARATI ON FOR PLACI NG

Bef ore comenci ng concrete placenent, the follow ng shall be perforned
Surfaces to receive concrete shall be clean and free fromfrost, ice, nud,
and water. Forns shall be in place, cleaned, coated, and adequately
supported, in accordance with Section 03100 STRUCTURAL CONCRETE FORMAMDRK.
Rei nforcing steel shall be in place, cleaned, tied, and adequately
supported, in accordance with Section 03200 CONCRETE RElI NFORCEMENT.
Transporting and conveyi ng equi pnent shall be in-place, ready for use,
clean, and free of hardened concrete and foreign nmaterial. Equipnrent for
consolidating concrete shall be at the placing site and in proper worKking
order. Equipnent and material for curing and for protecting concrete from
weat her or nechani cal danage shall be at the placing site, in proper

wor ki ng condition and in sufficient anount for the entire placenent. Wen
hot, wi ndy conditions during concreting appear probable, equipnent and
material shall be at the placing site to provide w ndbreaks, shading,

foggi ng, or other action to prevent plastic shrinkage cracking or other
damagi ng drying of the concrete.

1.1 Foundat i ons

.1.1.1 Concrete on Earth Foundati ons

Earth (subgrade, base, or subbase courses) surfaces upon which concrete is
to be placed shall be clean, danp, and free fromdebris, frost, ice, and
standing or running water. Prior to placenent of concrete, the foundation
shall be well drained and shall be satisfactorily graded and uniformy
conpact ed

.1.1.2 Preparati on of Rock

Rock surfaces upon which concrete is to be placed shall be free fromoil
standi ng or running water, ice, nud, drummy rock, coating, debris, and

| oose, sem detached or unsound fragments. Joints in rock shall be cl eaned
to a satisfactory depth, as determ ned by the Contracting Oficer, and to
firmrock on the sides. Imediately before the concrete is placed, rock
surfaces shall be cleaned thoroughly by the use of air-water jets or

sandbl asting as specified below for Previously Placed Concrete. Rock
surfaces shall be kept continuously noist for at |east 24 hours i mediately
prior to placing concrete thereon. Al horizontal and approxi nmately

hori zontal surfaces shall be covered, inmediately before the concrete is

pl aced, with a |ayer of nortar proportioned simlar to that in the concrete
m xture. Concrete shall be placed before the nortar stiffens.

1.2 Previously Placed Concrete
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Concrete surfaces to which additional concrete is to be bonded shall be
prepared for receiving the next horizontal lift by cleaning the
construction joint surface with either air-water cutting, sandblasting,

hi gh- pressure water jet, or other approved nmethod. Concrete at the side of
vertical construction joints shall be prepared as approved by the
Contracting Oficer. Air-water cutting shall not be used on forned
surfaces or surfaces congested with reinforcing steel. Regardless of the
nmet hod used, the resulting surfaces shall be free fromall |aitance and
inferior concrete so that clean surfaces of well bonded coarse aggregate
are exposed and rmake up at |east 10-percent of the surface area,
distributed uniformy throughout the surface. The edges of the coarse
aggregate shall not be undercut. The surface of horizontal construction
joints shall be kept continuously wet for the first 12 hours during the
24-hour period prior to placing fresh concrete. The surface shall be
washed conpletely clean as the |ast operation prior to placing the next
lift. For heavy duty floors and two-course floors a thin coat of neat
cenent grout of about the consistency of thick creamshall be thoroughly
scrubbed into the existing surface i medi ately ahead of the topping

pl acing. The grout shall be a 1:1 mixture of portland cenent and sand
passing the 2.36 mm sieve. The topping concrete shall be deposited before
the grout coat has had tinme to stiffen

3.1.2.1 Ar-Water Cutting

Air-water cutting of a fresh concrete surface shall be perfornmed at the
proper time and only on horizontal construction joints. The air pressure
used in the jet shall be 700 kPa plus or mnus, 70 kPa, and the water
pressure shall be just sufficient to bring the water into effective

i nfluence of the air pressure. Wen approved by the Contracting Oficer, a
surface retarder conplying with the requirenments of COE CRD-C 94 may be
applied to the surface of the lift in order to prolong the period of tine
during which air-water cutting is effective. After cutting, the surface
shall be washed and rinsed as long as there is any trace of cloudi ness of
the wash water. Were necessary to renove accumul ated | ai tance, coati ngs,
stains, debris, and other foreign material, high-pressure waterjet or
sandbl asting shall be used as the | ast operation before placing the next
lift.

3.1.2.2 H gh- Pressure Water Jet

A stream of water under a pressure of not less than 20 MPa shall be used

for cutting and cleaning. |Its use shall be delayed until the concrete is
sufficiently hard so that only the surface skin or nortar is renoved and
there is no undercutting of coarse-aggregate particles. |If the waterjet is

i ncapabl e of a satisfactory cleaning, the surface shall be cleaned by
sandbl asti ng.

3.1.2.3 Wt Sandbl asting
Wet sandbl asting shall be used after the concrete has reached sufficient
strength to prevent undercutting of the coarse aggregate particles. After

wet sandbl asting, the surface of the concrete shall then be washed
thoroughly to renove all | oose materials.
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3.1.2.4 \Waste D sposa

The met hod used in di sposing of waste water enployed in cutting, washing,
and rinsing of concrete surfaces shall be such that the waste water does
not stain, discolor, or affect exposed surfaces of the structures, or
danmage the environment of the project area. The nethod of disposal shal
be subject to approval.

3.1.2.5 Preparati on of Previously Placed Concrete

Concrete surfaces to which other concrete is to be bonded shall be abraded
in an approved nanner that will expose sound aggregate uniformy w thout
damagi ng the concrete. Laitance and | oose particles shall be renoved.
Surfaces shall be thoroughly washed and shall be npist but w thout free
wat er when concrete is placed.

3.1.3 Vapor Barrier

Vapor barrier shall be provided beneath the interior on-grade concrete
floor slabs. The greatest widths and | engths practicable shall be used to
elimnate joints wherever possible. Joints shall be |apped a ni ni mum of
300 nm Torn, punctured, or danmaged vapor barrier material shall be
renoved and new vapor barrier shall be provided prior to placing concrete.
For mnor repairs, patches may be nmade using |laps of at |east 300 mm
Lapped joints shall be sealed and edges patched with pressure-sensitive
adhesi ve or tape not |less than 50 mm wi de and conpatible with the nenbrane.
Vapor barrier shall be placed directly on underlying subgrade, base
course, or capillary water barrier, unless it consists of crushed nmateria
or large granular material which could puncture the vapor barrier. |In this
case, the surface shall be choked with a Iight |layer of sand, as approved,
before placing the vapor barrier. A 50 mm |ayer of conpacted, clean
concrete sand (fine aggregate) shall be placed on top of the vapor barrier
bef ore placing concrete. Concrete placenent shall be controlled so as to
prevent danage to the vapor barrier, or any covering sand.

3.1. 4 Enbedded Itens

Bef ore pl acenent of concrete, care shall be taken to determne that all
enbedded itens are firmy and securely fastened in place as indicated on
the drawi ngs, or required. Conduit and other enbedded itens shall be clean
and free of oil and other foreign matter such as | oose coatings or rust,
pai nt, and scale. The enbeddi ng of wood in concrete will be permtted only
when specifically authorized or directed. Voids in sleeves, inserts, and
anchor slots shall be filled tenporarily with readily renovable nmaterials
to prevent the entry of concrete into voids. Wlding shall not be
performed on enbedded netals within 300 mm of the surface of the concrete.
Tack wel ding shall not be perforned on or to enbedded itens.

3.2 CONCRETE PRCDUCTI ON
3.2.1 Bat chi ng, M xing, and Transporting Concrete

Concrete shall either be batched and mi xed onsite or shall be furnished
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froma ready-m xed concrete plant. Ready-m xed concrete shall be batched
m xed, and transported in accordance with ASTM C 94, except as ot herw se
specified. Truck mxers, agitators, and nonagitating transporting units
shall conply with NRMCA TMVB-01. Ready-nix plant equipnent and facilities
shall be certified in accordance with NRMCA QC 3. Approved batch tickets
shall be furnished for each | oad of ready-m xed concrete. Site-m xed
concrete shall conformto the foll owi ng subparagraphs.

3.2.1.1 Cener a

The batching plant shall be located off site close to the project. The

bat chi ng, m xi ng and pl aci ng system shall have a capacity of at |east 65
cubic neters per hour. The batching plant shall conformto the

requi renents of NRMCA CPMB 100 and as specified; however, rating plates

attached to batch plant equi prent are not required.

3.2.1.2 Bat chi ng Equi prnent

The batching controls shall be sem automatic or automatic, as defined in
NRMCA CPMB 100. A sem automatic batching system shall be provided with

i nterlocks such that the discharge device cannot be actuated until the
indicated material is within the applicable tolerance. The batching system
shal | be equi pped with accurate recorder or recorders that neet the

requi renents of NRMCA CPMB 100. The wei ght of water and adm xtures shal
be recorded i f batched by weight. Separate bins or conpartnents shall be
provi ded for each size group of aggregate and type of cenentitious
material, to prevent internmingling at any tinme. Aggregates shall be

wei ghed either in separate weigh batchers w th individual scales or

provi ded the smallest size is batched first, cunulatively in one wei gh
bat cher on one scale. Aggregate shall not be weighed in the sanme batcher

with cenmentitious material. |If both portland cenment and ot her cenentitious
material are used, they may be batched cunul atively, provided that the
portland cenment is batched first, . Wter may be neasured by wei ght or

vol ure. Water shall not be weighed or neasured cunul atively w th another
ingredient. Filling and discharging valves for the water netering or

bat chi ng system shall be so interlocked that the di scharge val ve cannot be
opened before the filling valve is fully closed. Piping for water and for

adm xtures shall be free fromleaks and shall be properly valved to prevent
backfl ow or siphoning. Adni xtures shall be furnished as a |liquid of

sui tabl e concentration for easy control of dispensing. An adjustable,
accurate, mnmechani cal device for neasuring and di spensi ng each adm xture
shal |l be provided. Each adni xture di spenser shall be interlocked with the
bat chi ng and di schargi ng operation of the water so that each adm xture is
separately batched and individually discharged automatically in a nmanner to
obtain uniformdistribution throughout the water as it is added to the
batch in the specified mxing period. Wen use of truck mxers makes this
requi renent inpractical, the adnm xture di spensers shall be interlocked with
the sand batchers. Different adm xtures shall not be conbined prior to
introduction in water and shall not be allowed to internmngle until in
contact with the cenent. Admi xture dispensers shall have suitable devices
to detect and indicate flow during di spensing or have a neans for visua
observation. The plant shall be arranged so as to facilitate the

i nspection of all operations at all times. Suitable facilities shall be
provi ded for obtaining representative sanples of aggregates fromeach bin
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or conpartment, and for sanpling and calibrating the dispensing of
cenentitious material, water, and adm xtures. Filling ports for
cenentitious materials bins or silos shall be clearly marked with a
per manent sign stating the contents.

3.2.1.3 Scal es

The wei ghi ng equi prent shall conformto the applicable requirenments of CPMB
Concrete Plant Standard, and of N ST HB 44, except that the accuracy shal
be plus or minus 0.2 percent of scale capacity. The Contractor shal
provi de standard test wei ghts and any ot her auxiliary equi pment required
for checking the operating performance of each scal e or other measuring
devices. The tests shall be nmade at the specified frequency in the
presence of a CGovernnent inspector. The weighing equi pnment shall be
arranged so that the plant operator can conveniently observe all dials or

i ndi cat ors.

3.2.1.4 Bat chi ng Tol erances

(A) Tol erances w th Wi ghi ng Equi pnent

PERCENT OF REQUI RED

MATERI AL VEI GHT
Cenmentitious materials Oto plus 2
Aggr egat e plus or mnus 2
Wat er plus or mnus 1
Chemi cal adm xture Oto plus 6

(B) Tolerances with Volunetric Equi prent
For volunetric batching equi prent used for water and adm xtures, the

followi ng tol erances shall apply to the required volune of material being
bat ched

PERCENT OF REQUI RED

MATERI AL MATERI AL
Wat er : plus or mnus 1 percent
Chemi cal adm xtures: 0 to plus 6 percent

3.2.1.5 Moi sture Control
The plant shall be capabl e of ready adjustnent to conpensate for the
varyi ng noi sture content of the aggregates and to change the weights of the
mat eri al s bei ng bat ched.

3.2.1.6 Concrete M xers
M xers shall be stationary mxers or truck mxers. Mxers shall be capable

of combining the materials into a uniformmxture and of discharging this
m xture wthout segregation. The mxers shall not be charged in excess of
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the capacity reconmmended by the nmanufacturer. The nixers shall be operated
at the drumor mxi ng bl ade speed designated by the manufacturer. The

m xers shall be maintained in satisfactory operating condition, and the

m xer drunms shall be kept free of hardened concrete. Should any nixer at
any tinme produce unsatisfactory results, its use shall be pronptly

di scontinued until it is repaired.

3.2.1.7 Stationary M xers

Concrete plant mixers shall be drumtype nmixers of tilting, nontilting,

hori zontal -shaft, or vertical-shaft type, or shall be pug mll type and
shall be provided with an acceptable device to | ock the di scharge nechani sm
until the required mxing tine has elapsed. The mixing tinme and uniformty
shall conformto all the requirenents in ASTM C 94 applicable to
central - m xed concrete.

3.2.1.8 Truck M xers

Truck mixers, the mxing of concrete therein, and concrete uniformty shal
conformto the requirenents of ASTM C 94. A truck nixer may be used either
for conplete mixing (transit-mxed) or to finish the partial mxing done in
a stationary mxer (shrink-mxed). Each truck shall be equipped with two
counters fromwhich it is possible to determ ne the nunber of revol utions
at mxing speed and the nunber of revolutions at agitating speed. O, if
approved in lieu of this, the nunber of revolutions shall be marked on the
batch tickets. Wter shall not be added at the placing site unless
specifically approved; and in no case shall it exceed the specified wc.
Any such water shall be injected at the base of the m xer, not at the

di scharge end

3.3  TRANSPORTI NG CONCRETE TO PRQJIECT SI TE

Concrete shall be transported to the placing site in truck mixers or
agitators. Nonagitating equi pnent, other than punps, shall not be used for
transporting |ightwei ght aggregate concrete.

3.4  CONVEYI NG CONCRETE ON SITE

Concrete shall be conveyed fromm xer or transporting unit to fornms as
rapidly as possible and within the tinme interval specified by nethods which
wi |l prevent segregation or |loss of ingredients using follow ng equi prment.
Conveyi ng equi pnent shall be cl eaned before each pl acenent.

3.4.1 Bucket s

The interior hopper slope shall be not |ess than 58 degrees fromthe

hori zontal, the m ni num di nensi on of the clear gate opening shall be at
least 5 tines the nom nal maxi num size aggregate, and the area of the gate
openi ng shall not be less than 0.2 square neters. The nmaxi num di nensi on of
the gate opening shall not be greater than tw ce the ni ni mum di nensi on

The bucket gates shall be essentially grout tight when closed and nay be
manual Iy, pneuratically, or hydraulically operated except that buckets
larger than 1.5 cubic nmeters shall not be manually operated. The design of
t he bucket shall provide nmeans for positive regulation of the anount and
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rate of deposit of concrete in each dunping position
3.4.2 Transfer Hoppers

Concrete nay be charged into nonagitating hoppers for transfer to other
conveyi ng devi ces. Transfer hoppers shall be capabl e of receiving concrete
directly fromdelivery vehicles and shall have coni cal - shaped di scharge
features. The transfer hopper shall be equipped with a hydraulically
operated gate and with a neans of external vibration to effect conplete

di scharge. Concrete shall not be held in nonagitating transfer hoppers
nore than 30 m nutes.

3.4.3 Trucks

Truck m xers operating at agitating speed or truck agitators used for
transporting plant-m xed concrete shall conformto the requirenments of ASTM
C 94. MNonagitating equi pnent shall be used only for transporting

pl ant - m xed concrete over a snooth road and when the hauling tinme is |ess
than 15 m nutes. Bodies of nonagitating equi pnrent shall be snooth,
watertight, nmetal containers specifically designed to transport concrete,
shaped with rounded corners to mninze segregation, and equi pped wth
gates that will permt positive control of the discharge of the concrete.

3.4. 4 Chut es

When concrete can be placed directly froma truck nmixer, agitator, or
nonagi tati ng equi pnent, the chutes nornmally attached to this equi pment by
t he manufacturer may be used. A discharge deflector shall be used when
required by the Contracting Oficer. Separate chutes and other simlar
equi prent will not be permitted for conveying concrete

3.4.5 Belt Conveyors

Belt conveyors shall be designed and operated to assure a uniformfl ow of
concrete frommxer to final place of deposit w thout segregation of
ingredients or loss of nortar and shall be provided with positive nmeans,
such as discharge baffle or hopper , for preventing segregation of the
concrete at the transfer points and the point of placing. Belt conveyors
shal |l be constructed such that the idler spacing shall not exceed 900 mm
The belt speed shall be a mninmumof 90 neters per nminute and a naxi mum of
225 neters per mnute. |If concrete is to be placed through installed
hori zontal or sloping reinforcing bars, the conveyor shall discharge
concrete into a pipe or elephant truck that is |ong enough to extend

t hrough the reinforcing bars.

3.4.6 Concrete Punps

Concrete nmay be conveyed by positive displacenment punp when approved. The
punpi ng equi pnent shall be piston or squeeze pressure type; pneumatic

pl aci ng equi pnent shall not be used. The pipeline shall be rigid stee

pi pe or heavy-duty flexible hose. The inside dianeter of the pipe shall be
at least 3 tinmes the nom nal maxi num size coarse aggregate in the concrete
m xture to be punped but not |ess than 100 nm Al unm num pi pe shall not be
used.
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3.5 PLACI NG CONCRETE

M xed concrete shall be discharged within 1-1/2 hours or before the m xer
drum has revol ved 300 revol uti ons, whichever comes first after the

i ntroduction of the mxing water to the cenent and aggregates. Wen the
concrete tenperature exceeds 30 degrees C, the tinme shall be reduced to 45
m nutes. Concrete shall be placed within 15 minutes after it has been

di scharged fromthe transporting unit. Concrete shall be handled from

m xer or transporting unit to forns in a continuous nmanner until the
approved unit of operation is conpleted. Adequate scaffolding, ranmps and
wal kways shall be provided so that personnel and equi prent are not
supported by in-place reinforcement. Placing will not be pernitted when
the sun, heat, wind, or limtations of facilities furnished by the
Contractor prevent proper consolidation, finishing and curing. Sufficient
pl aci ng capacity shall be provided so that concrete can be kept free of
cold joints.

3.5.1 Depositi ng Concrete

Concrete shall be deposited as close as possible to its final position in
the fornms, and there shall be no vertical drop greater than 1.5 neters
except where suitable equipnent is provided to prevent segregation and
where specifically authorized. Depositing of the concrete shall be so
regulated that it will be effectively consolidated in horizontal |ayers not
nore than 300 mm thick, except that all slabs shall be placed in a single
| ayer. Concrete to receive other construction shall be screeded to the

proper level. Concrete shall be deposited continuously in one layer or in
| ayers so that fresh concrete is deposited on in-place concrete that is
still plastic. Fresh concrete shall not be deposited on concrete that has

hardened sufficiently to cause formati on of seans or planes of weakness
within the section. Concrete that has surface dried, partially hardened,
or contains foreign nmaterial shall not be used. Wen tenporary spreaders
are used in the forns, the spreaders shall be renoved as their service
becones unnecessary. Concrete shall not be placed in slabs over colums
and wall's until concrete in colums and walls has been in-place at |east
two hours or until the concrete begins to lose its plasticity. Concrete
for beans, girders, brackets, colum capitals, haunches, and drop panels
shall be placed at the same tinme as concrete for adjoining slabs.

3.5.2 Consol i dati on

| medi ately after placing, each |ayer of concrete shall be consolidated by
internal vibrators, except for slabs 100 nm thick or |ess. The vibrators
shall at all times be adequate in effectiveness and nunber to properly
consolidate the concrete; a spare vibrator shall be kept at the jobsite
during all concrete placing operations. The vibrators shall have a
frequency of not |ess than 10,000 vi brations per mnute, an anplitude of at
least 0.6 nm and the head di aneter shall be appropriate for the
structural nenber and the concrete nixture being placed. Vibrators shal
be inserted vertically at uniform spacing over the area of placenent. The
di stance between insertions shall be approximately 1-1/2 tinmes the radius
of action of the vibrator so that the area being vibrated will overlap the
adj acent just-vibrated area by a reasonable amount. The vibrator shal
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penetrate rapidly to the bottomof the layer and at | east 150 nm into the
preceding layer if there is such. Vibrator shall be held stationary unti
the concrete is consolidated and then vertically withdrawmn slowy while
operating. Formvibrators shall not be used unless specifically approved
and unless forns are constructed to withstand their use. Vibrators shal
not be used to nove concrete within the forns. Slabs 100 nm and less in
t hi ckness shall be consolidated by properly designed vibrating screeds or
ot her approved techni que. Excessive vibration of |ightweight concrete
resulting in segration or flotation of coarse aggregate shall be prevented.

Frequency and anplitude of vibrators shall be determ ned in accordance
with COE CRD-C 521. Gate tanpers ("jitterbugs") shall not be used

3.5.3 Col d Weat her Requi renents

Speci al protection neasures, approved by the Contracting Oficer, shall be
used if freezing tenperatures are antici pated before the expiration of the
specified curing period. The anbient tenperature of the air where concrete
is to be placed and the tenperature of surfaces to receive concrete shal

be not |less than 5 degrees C. The tenperature of the concrete when placed
shall be not less than 10 degrees C nor nore than 25 degrees C. Heat i ng
of the m xing water or aggregates will be required to regulate the concrete
pl acing tenperature. Materials entering the mxer shall be free fromice
snow, or frozen lunps. Salt, chemcals or other materials shall not be

i ncorporated in the concrete to prevent freezing. Upon witten approval,
an accel erating adm xture conformng to ASTM C 494, Type C or E nay be
used, provided it contains no calciumchloride. Calciumchloride shall not
be used.

3.5. 4 Hot Weat her Requirenents

When the anbient tenperature during concrete placing is expected to exceed
30 degrees C, the concrete shall be placed and finished with procedures
previously submitted and as specified herein. The concrete tenperature at
time of delivery to the forns shall not exceed the tenperature shown in the
tabl e bel ow when neasured in accordance with ASTM C 1064. Cooling of the
m Xi ng water or aggregates or placing concrete in the cooler part of the
day may be required to obtain an adequate placing tenperature. A retarder
may be used, as approved, to facilitate placing and finishing. Steel forns
and reinforcenments shall be cool ed as approved prior to concrete placenent
when steel tenperatures are greater than 49 degrees C Conveyi ng and

pl aci ng equi pnment shall be cooled if necessary to mmintain proper
concret e-pl aci ng tenperature.

Maxi mum Al | owabl e Concrete Pl aci ng Tenperat ure

Rel ati ve Hum dity, Percent, Maxi mum Al | owabl e Concrete
During Tinme of Tenperat ure
Concrete Pl acenent Degr ees
G eater than 60 33 C
40- 60 30 C
Less than 40 27 C
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3.5.5 Prevention of Plastic Shrinkage Cracking

During hot weather with low humidity, and particularly with appreciable
wind, as well as interior placenents when space heaters produce | ow

hum dity, the Contractor shall be alert to the tendency for plastic
shrinkage cracks to devel op and shall institute neasures to prevent this.
Particul ar care shall be taken if plastic shrinkage cracking is potentially
i mm nent and especially if it has devel oped during a previous placenent.
Peri ods of high potential for plastic shrinkage cracking can be antici pated
by use of Fig. 2.1.5 of ACI 305R In addition the concrete placenent shal
be further protected by erecting shades and w ndbreaks and by applying fog
sprays of water, sprinkling, ponding or wet covering. Plastic shrinkage
cracks that occur shall be filled by injection of epoxy resin as directed,
after the concrete hardens. Plastic shrinkage cracks shall never be
trowel ed over or filled with slurry.

3.5.5.1 Additional Hot Wather Requirenents

Concrete shall be place in accordance with ACl 305R  During periods of
war m weat her, the followi ng precautions shall be taken to prevent the
formati on of plastic-shrinkage cracks resulting from excessive | oss of
noi sture fromthe concrete:

a. The nmetal forns and/or underlying base or subgrade materials
that will not be covered by vapor barriet or simlar nmateria
shal |l be cool ed by sprinkling or fogging with water inmediately
before the placenent of concrtete.

b. Al concrete shall be delivered to the forns at a tenperature
bel ow 85 degrees F, except that concrete with retardi ng adm xtures
may have tenperatures of 85 degrees to 90 degrees F as deposited
in the forns.

c. Placenent may be allowed only at night or in early norning
hours if necessary to maintain the concrete tenperature and keep
forms cool

d. The concrete shall be placed and finished as rapidly as
practicable and curing will start imediately after fina
finishing has been conpleted on any section of a floor or

pl acenent .

e. The finished surface of the concrete shall be kept danp by
applying a water fog or mst with approved sprayi ng equi prent
until mats can be applied as required by the noist curing nethod.
f. CQuring for the first 24 hours after placenent shall be by the
nmoi st curing nethod. After this initial curing period any of the
speci fied methods may be used for the renaining period of curing.

3.5.6 Pl aci ng Concrete in Congested Areas
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Speci al care shall be used to ensure conplete filling of the forns,
elimnation of all voids, and conplete consolidation of the concrete when
pl aci ng concrete in areas congested with reinforcing bars, enbedded itens,
wat er st ops and ot her tight spacing. An appropriate concrete m xture shal
be used, and the nom nal maxi mum si ze of aggregate (NMSA) shall neet the
specified criteria when evaluated for the congested area. Vibrators wth
heads of a size appropriate for the cl earances avail able shall be used, and
t he consolidation operation shall be closely supervised to ensure conplete
and thorough consolidation at all points. Were necessary, splices of
reinforcing bars shall be alternated to reduce congestion. Were two nats
of closely spaced reinforcing are required, the bars in each mat shall be
pl aced in matching alignment to reduce congestion. Reinforcing bars may be
tenmporarily crowded to one side during concrete placenent provided they are
returned to exact required | ocation before concrete placenent and
consol i dati on are conpl et ed.

3.6 JANTS

Joints shall be |located and constructed as indicated or approved. Joints
not indicated on the drawi ngs shall be | ocated and constructed to mninize
the inpact on the strength of the structure. |In general, such joints shal
be | ocated near the mddl e of the spans of supported sl abs, beans, and
girders unless a beamintersects a girder at this point, in which case the
joint in the girder shall be offset a distance equal to twi ce the wi dth of
the beam Joints in walls and colums shall be at the underside of floors,
sl abs, beans, or girders and at the tops of footings or floor slabs, unless
ot herwi se approved. Joints shall be perpendicular to the main
reinforcement. Al reinforcenment shall be continued across joints; except
that reinforcenent or other fixed netal itens shall not be continuous

t hrough expansion joints, or through construction or contraction joints in
sl abs on grade. Reinforcenent shall be 50 mm clear fromeach joint.
Except where otherw se indicated, construction joints between interior

sl abs on grade and vertical surfaces shall consist of 1.5 kg per square
nmeter asphalt-saturated felt, extending for the full depth of the slab
The perineters of the slabs shall be free of fins, rough edges, spalling,
or other unsightly appearance. Reservoir for sealant for construction and
contraction joints in slabs shall be fornmed to the di nensi ons shown on the
drawi ngs by renoving snap-out joint-formng inserts, by saw ng sawabl e
inserts, or by sawing to widen the top portion of sawed joints. Joints to
be seal ed shall be cleaned and seal ed as indicated and in accordance with
Section 07920 JO NT SEALI NG

3.6.1 Construction Joints

For concrete other than slabs on grade, construction joints shall be

| ocated so that the unit of operation does not exceed 20 neters. Concrete
shal |l be placed continuously so that each unit is nonolithic in
construction. Fresh concrete shall not be placed agai nst adjacent hardened
concrete until it is at least 24 hours old. Construction joints shall be

| ocated as indicated or approved. Were concrete work is interrupted by
weat her, end of work shift or other simlar type of delay, |ocation and
type of construction joint shall be subject to approval of the Contracting
Oficer. Unless otherw se indicated and except for slabs on grade,
reinforcing steel shall extend through construction joints. Construction
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joints in slabs on grade shall be keyed or dowel ed as shown. Concrete
columms, walls, or piers shall be in place at |east 2 hours, or until the
concrete begins to lose its plasticity, before placing concrete for beans,
girders, or slabs thereon. 1In walls having door or wi ndow openings, lifts
shall termnate at the top and bottomof the opening. Qher lifts shal
term nate at such levels as to conformto structural requirements or
architectural details. Were horizontal construction joints in walls or
columms are required, a strip of 25 nmm square-edge | unber, bevelled and
oiled to facilitate renoval, shall be tacked to the inside of the forns at
the construction joint. Concrete shall be placed to a point 25 mm above
the underside of the strip. The strip shall be renoved 1 hour after the
concrete has been placed, and any irregularities in the joint |ine shall be
leveled off with a wood float, and all |aitance shall be renoved. Prior to
pl aci ng additi onal concrete, horizontal construction joints shall be
prepared as specified in paragraph Previously Placed Concrete.

3.6.2 Contraction Joints in Sl abs on G ade

Contraction joints shall be | ocated and detail ed as shown on the draw ngs.
Contraction Joints shall be produced by form ng a weakened plane in the
concrete slab, orsawing a continuous slot with a concrete saw. Regardl ess
of method used to produce the weakened plane, it shall be 1/4 the depth of
the slab thickness and between 3 and 5 mm w de. For sawcut joints,
cutting shall be tined properly with the set of the concrete. Cutting
shall be started as soon as the concrete has hardened sufficiently to
prevent ravelling of the edges of the saw cut. Cutting shall be conpleted
bef ore shrinkage stresses becone sufficient to produce cracking. Reservoir
for joint sealant shall be fornmed as previously specified.

3.6.3 Expansi on Joints

Installati on of expansion joints and sealing of these joints shall conform
to the requirenents of Section 03250 EXPANSI ON JO NTS, CONTRACTI ON JO NTS
AND WATERSTOPS and Section 07920 JO NT SEALI NG

3.6.4 Wt er st ops

Wat erstops shall be installed in conformance with the locations and details
shown on the drawi ngs using materials and procedures specified in Section
03250 EXPANSI ON JAO NTS, CONTRACTI ON JO NTS, AND WATERSTOPS.

3.6.5 Dowel s and Tie Bars

Dowel s and tie bars shall be installed at the | ocations shown on the

drawi ngs and to the details shown, using nmaterials and procedures specified
in Section 03200 CONCRETE REI NFORCEMENT and herein. Conventional snooth
"pavi ng" dowels shall be installed in slabs using approved nethods to hold
the dowel in place during concreting within a maxi num alignnment tol erance
of 1 mmin 100 nm "Structural" type defornmed bar dowels, or tie bars
shall be installed to neet the specified tolerances. Care shall be taken
during placing adjacent to and around dowels and tie bars to ensure there
is no displacenment of the dowel or tie bar and that the concrete conpletely
enbeds the dowel or tie bar and is thoroughly consoli dat ed.
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3.7 FINISH NG FORVED SURFACES

Forms, formmaterials, and formconstruction are specified in Section 03100
STRUCTURAL CONCRETE FORMAORK.  Fini shing of formed surfaces shall be as
specified herein. Unless another type of architectural or special finish
is specified, surfaces shall be left with the texture inparted by the forns
except that defective surfaces shall be repaired. Unless painting of
surfaces is required, uniformcolor of the concrete shall be naintai ned by
use of only one mxture w thout changes in materials or proportions for any
structure or portion of structure that requires a Cass A or B finish
Except for major defects, as defined hereinafter, surface defects shall be
repaired as specified herein within 24 hours after forns are renoved.
Repairs of the so-called "plaster-type" will not be permtted in any

| ocation. Tolerances of forned surfaces shall conformto the requirenents
of ACl 117/117R  These tol erances apply to the finished concrete surface,
not to the fornms thenselves; forns shall be set true to line and grade.
Formtie holes requiring repair and other defects whose depth is at |east
as great as their surface diameter shall be repaired as specified in

par agr aph Danp- Pack Mortar Repair. Defects whose surface dianeter is
greater than their depth shall be repaired as specified in paragraph Repair
of Major Defects. Repairs shall be finished flush with adjacent surfaces
and with the sanme surface texture. The cenent used for all repairs shal

be a blend of job cenent with white cenent proportioned so that the fina
color after curing and aging will be the sane as the adjacent concrete.
Concrete with excessive honeyconb, or other defects which affect the
strength of the nenber, will be rejected. Repairs shall be denonstrated to
be acceptable and free fromcracks or |oose or drunmy areas at the

conpl etion of the contract and, for Cass A and B Finishes, shall be

i nconspi cuous. Repairs not neeting these requirenents will be rejected and
shal | be repl aced

3.7.1 Cl ass B Finish

Cass Bfinish is required for all surfaces which will be exposed to view,

which will abutt slab on grade or pavenent, or which will receive a bonded

finish as indicated on Architectural drawings. Fins, ravelings, and | oose

material shall be renoved, all surface defects over 12 nm in dianeter or

nore than 12 mm deep, shall be repaired and, except as otherw se indicated

or as specified in Section 03100 STRUCTURAL CONCRETE FORMAORK, holes |eft

by renoval of formties shall be reaned and filled. Defects nore than 12 mm
in dianmeter shall be cut back to sound concrete, but in all cases at

| east 25 mm deep. The Contractor shall prepare a sanple panel for

approval (as specified in PART 1) before conmmencing repair, show ng that

the surface texture and color match will be attained. Metal tools shal

not be used to finish repairs in dass A surfaces.

3.7.2 Class C and d ass D Finish

Cass C or dass Dfinish is acceptable for portions of forned footings
which will be below finished grade or slab on grade. Fins, ravelings, and
| oose material shall be renpbved, and, except as otherw se indicated or as
specified in Section 03100 STRUCTURAL CONCRETE FORMAORK, holes |eft by
renoval of formties shall be reaned and filled. Honeyconb and ot her
defects nore than 12 mm deep or nore than 50 nm in dianeter shall be
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repaired. Defects nore than 50 mm in dianmeter shall be cut back to sound
concrete, but in all cases at |east 25 mm deep

3.7.3 Architectural and Special Finishes
3.7.3.1 Sandbl ast Fi ni sh

The concrete surface shall be blasted at an approved age with approved wet
sandbl asting procedures to obtain a light finish which will match the
descriptive photographs in ACl 303R. The finish shall be simlar to and
shall closely match the finish on the approved preconstruction test pane
fabricated by the Contractor.

3.8 REPAIRS
3.8.1 Danp- Pack Mortar Repair

Formtie holes requiring repair and other defects whose depth is at |east
as great as their surface dianmeter but not over 100 mm shall be repaired by
t he danp-pack nortar nethod. Formtie holes shall be reamed and ot her
simlar defects shall be cut out to sound concrete. The void shall then be
t horoughly cl eaned, thoroughly wetted, brush-coated with a thin coat of

neat cenent grout and filled with nortar. Mrtar shall be a stiff mx of 1
part portland cenment to 2 parts fine aggregate passing the 1.18 nmm sieve,
and m ni mum anount of water. Only sufficient water shall be used to
produce a nortar which, when used, will stick together on being nolded into
a ball by a slight pressure of the hands and will not exude water but wll

| eave the hands danp. Mrtar shall be nixed and allowed to stand for 30 to
45 m nutes before use with rem xing perfornmed i mediately prior to use
Mortar shall be thoroughly tanmped in place in thin layers using a hanmer
and hardwood bl ock. Holes passing entirely through walls shall be
completely filled fromthe inside face by forcing nortar through to the
outside face. Al holes shall be packed full. Danp-pack repairs shall be
noi st cured for at |east 48 hours.

3.8.2 Repai r of Major Defects

Maj or defects will be considered to be those nore than 12 mm deep or, for
Cass A and B finishes, nore than 12 mm in diameter and, for dass C and D
finishes, nore than 50 mqm in dianmeter. Al so included are any defects of
any ki nd whose depth is over 100 nm or whose surface dianeter is greater
than their depth. Mjor defects shall be repaired as specified bel ow

3.8.2.1 Surface Application of Mortar Repair

Def ective concrete shall be renoved, and renoval shall extend into

conpl etely sound concrete. Approved equi pment and procedures which will

not cause cracking or mcrocracking of the sound concrete shall be used.

If reinforcenment is encountered, concrete shall be renoved so as to expose
the reinforcenent for at least 50 nm on all sides. Al such defective
areas greater than 7800 square mmshall be outlined by saw cuts at |east 25
mm deep. Defective areas |less than 7800 square nm shall be outlined by a
25 mm deep cut with a core drill inlieu of sawing. Al saw cuts shall be
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straight Iines in a rectangular pattern in line with the formwrk panels.
After concrete renoval, the surface shall be thoroughly cl eaned by high
pressure washing to renove all |oose material. Surfaces shall be kept
continually saturated for the first 12 of the 24 hours i nredi ately before
pl acing nortar and shall be danp but not wet at the tine of conmencing
nortar placenent. The Contractor, at his option, nmay use either
hand- pl aced nortar or nortar placed with a nortar gun. |f hand-pl aced
nortar is used, the edges of the cut shall be perpendicular to the surface
of the concrete. The prepared area shall be brush-coated with a thin coat
of neat cement grout. The repair shall then be nmade using a stiff nortar
preshrunk by allowi ng the nmixed nortar to stand for 30 to 45 minutes and

then rem xed, thoroughly tanped into place in thin layers. |f hand-placed
nmortar is used, the Contractor shall test each repair area for drumm ness
by firmtapping with a hamrer and shall inspect for cracks, both in the

presence of the Contracting Oficer's representative, inmediately before
conpl etion of the contract, and shall replace any show ng drunm ness or
cracking. If nortar placed with a nortar gun is used, the gun shall be a
snmal | conpressed air-operated gun to which the nortar is slowy hand fed
and which applies the nortar to the surface as a hi gh-pressure stream as
approved. Repairs nmade using shotcrete equipnent will not be accepted
The nortar used shall be the sane nortar as specified for danp-pack nortar
repair. |If gun-placed nortar is used, the edges of the cut shall be
bevel ed toward the center at a slope of 1:1. Al surface applied nortar
repairs shall be continuously noist cured for at |east 7 days. Mbist
curing shall consist of several l|layers of saturated burlap applied to the
surface imedi ately after placenment is conplete and covered with

pol yet hyl ene sheeting, all held closely in place by a sheet of plywood or
simlar material rigidly braced against it. Burlap shall be kept
continually wet.

3.8.2.2 Repair of Deep and Large Defects

Deep and |l arge defects will be those that are nore than 150 nm deep and

al so have an average dianeter at the surface nore than 450 nm or that are
otherwi se so identified by the Project Ofice. Such defects shall be
repaired as specified herein or directed, except that defects which affect
the strength of the structure shall not be repaired and that portion of the
structure shall be conpletely renoved and replaced. Deep and |large defects
shal |l be repaired by procedures approved in advance including formng and
pl aci ng speci al concrete using applied pressure during hardening.
Preparation of the repair area shall be as specified for surface
application of nortar. |In addition, the top edge (surface) of the repair
area shall be sloped at approximately 20 degrees fromthe horizontal

upward toward the side fromwhich concrete will be placed. The speci al
concrete shall be a concrete mxture with | ow water content and | ow sl unp,
and shall be allowed to age 30 to 60 minutes before use. Concrete

contai ning a specified expandi ng adm xture nmay be used in lieu of the above
m xture; the paste portion of such concrete mxture shall be designed to
have an expansi on between 2.0 and 4.0 percent when tested in accordance
with ASTM C 940. A full width "chi mey" shall be provided at the top of
the formon the placing side to ensure filling to the top of the opening.

A pressure cap shall be used on the concrete in the chimey wth

si mul taneous tightening and revibrating the formduring hardening to ensure
atight fit for the repair. The formshall be renoved after 24 hours and
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i medi ately the chimey shall be carefully chi pped away to avoi d breaking
concrete out of the repair; the surface of the repair concrete shall be
dressed as required.

3.9  FINISH NG UNFORMVED SURFACES

The finish of all unformed surfaces shall neet the requirenents of
par agraph Tol erances in PART 1, when tested as specified herein.

3.9.1 Cener a

The anbi ent tenperature of spaces adjacent to unformed surfaces being
finished and of the base on which concrete will be placed shall be not |ess
than 10 degrees C In hot weather all requirenents of paragraphs Hot

Weat her Requirenents and Prevention of Plastic Shrinkage O acking shall be
met. Unformed surfaces that are not to be covered by additional concrete

or backfill shall have a float finish, with additional finishing as
specified bel ow, and shall be true to the el evation shown on the draw ngs.
Surfaces to receive additional concrete or backfill shall be brought to the

el evati on shown on the draw ngs, properly consolidated, and | eft true and
regular. Unl ess otherw se shown on the draw ngs, exterior surfaces shal
be sloped for drainage, as directed. Were drains are provided, interior
floors shall be evenly sloped to the drains. Joints shall be carefully
made with a jointing or edging tool. The finished surfaces shall be
protected fromstains or abrasions. Gate tanpers or "jitterbugs" shal

not be used for any surfaces. The dusting of surfaces with dry cenent or
other materials or the addition of any water during finishing shall not be
permtted. |If bleedwater is present prior to finishing, the excess water
shall be carefully dragged off or renoved by absorption wth porous
materials such as burlap. During finishing operations, extrenme care shal
be taken to prevent over finishing or working water into the surface; this
can cause "crazing" (surface shrinkage cracks whi ch appear after hardeni ng)
of the surface. Any slabs with surfaces which exhibit significant crazing
shal |l be renoved and replaced. During finishing operations, surfaces shal
be checked with a 10 foot straightedge, applied in both directions at
regular intervals while the concrete is still plastic, to detect high or

| ow ar eas.

3.9.2 Rough Sl ab Fini sh

As a first finishing operation for unformed surfaces and as final finish
for slabs to receive nortar setting beds, the surface shall receive a rough
slab finish prepared as foll ows. The concrete shall be uniformy placed
across the slab area, consolidated as previously specified, and then
screeded with straightedge strikeoffs imediately after consolidation to
bring the surface to the required finish |l evel with no coarse aggregate
visible. Side forns and screed rails shall be provided, rigidly supported,
and set to exact line and grade. Allowable tolerances for finished
surfaces apply only to the hardened concrete, not to fornms or screed rails.

Forms and screed rails shall be set true to Iine and grade. "Wt screeds"”
shall not be used.

3.9.3 Fl oat ed Fi ni sh
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Slabs to receive nore than a rough slab finish shall next be given a wood
float finish. Al slabs except those which will receive nortar setting
beds shall be given a float finish. The screeding shall be foll owed

i medi ately by darbying or bull floating before bleeding water i s present,
to bring the surface to a true, even plane. Then, after the concrete has
stiffened so that it will withstand a man's wei ght w thout inprint of nore
than 6 mMm and the water sheen has di sappeared, it shall be floated to a
true and even plane free of ridges. Floating shall be perforned by use of
suitable hand fl oats or power driven equipnment. Sufficient pressure shal
be used on the floats to bring a filmof noisture to the surface. Hand
floats shall be nmade of wood, nmagnesium or alum num Lightwei ght concrete
or concrete that exhibits stickiness shall be floated with a nagnesi um
float. Care shall be taken to prevent over-finishing or incorporating
water into the surface.

3.9.4 Trowel ed Finish

Al'l slabs except those which will receive a nortar setting bed shall be
given a trowel finish. After floating is conplete and after the surface
noi sture has di sappeared, unfornmed surfaces shall be steel-troweled to a
snoot h, even, dense finish, free fromblem shes including trowel marks. In
lieu of hand finishing, an approved power finishing nmachine may be used in
accordance with the directions of the machi ne manufacturer. Additiona
trowel i ngs shall be perfornmed, either by hand or machine until the surface
has been troweled 2 times, with waiting period between each. Care shall be
taken to prevent blistering and if such occurs, troweling shall imediately
be stopped and operations and surfaces corrected. A final hard stee
troweling shall be done by hand, with the trowel tipped, and using hard
pressure, when the surface is at a point that the trowel wll produce a
ringi ng sound. The finished surface shall be thoroughly consolidated and
shall be essentially free of trowel marks and be uniformin texture and
appearance. The concrete mxture used for trowel ed finished areas shall be
adjusted, if necessary, in order to provide sufficient fines (cenentitious
material and fine sand) to finish properly.

3.9.5 Non- Slip Finish

Non-slip floors shall be constructed in accordance with the foll ow ng
subpar agr aphs.

3.9.5.1 Br ooned

Al exterior stoops, |andings, and treads shall be given a brooned finish.
After floating, the surface shall be lightly steel trowel ed, and then
carefully scored by pulling a hairor coarse fiber push-type broom across
the surface. Broomng shall be transverse to traffic or at right angles to
the slope of the slab. After the end of the curing period, the surface
shal |l be vigorously brooned with a coarse fiber broomto renove all | oose
or sem -detached particles.

3.9.6 Heavy Duty Fl oors

3.9.6.1 Preparati on of Base Sl ab
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The base slab shall be kept continuously danp until topping is placed. The
surface of the base slab shall be thoroughly cleaned with an air-water jet

i medi ately before placing the topping. A thin coat of neat cenent grout
of about the consistency of thick creamshall be thoroughly scrubbed into
the existing surface i nmedi ately ahead of the overlay placing. At the tinme
the neat cenent grout is placed, the existing concrete surface shall be
danp but shall have no free water present. The overlay concrete shall be
deposited before the grout coat has had time to stiffen

3.9.6.2 Pl aci ng and Fi ni shing

Concrete shall be placed, as nearly as practicable in final position, in a
uniformlayer. The overlay shall be placed and screeded slightly above the
required finished grade, conpacted by rolling with rollers wei ghing not
less than 4.5 kg per linear 25 mm of roller width or by approved tanping
equi prent and finish screeded to established grade. Gid type tanpers
shall not be used. The concrete, while still green but sufficiently
hardened to bear a person's wei ght without deep inprint, shall be floated
to a true even plane with no coarse aggregate visible. Floating shall be
performed with an approved disc-type nmechanical float which has integra

i mpact nechanism The surface of the overlay shall then be |eft

undi sturbed until the concrete has hardened enough to prevent excess fines
frombeing worked to the top. Joints shall be forned to match those in the
base sl ab

3.9.6.3 Curing and Protection

Concrete shall be maintained in a noist condition and shall be protected
agai nst rapid tenperature change, mechanical injury, and injury fromrain
or flowing water, for a curing period of not less than 10 days. Concrete
shall be maintained in a noist condition at tenperatures above 10 and bel ow
30 degrees C throughout the specified curing period. Concrete shall be
protected froma tenperature change greater than 3 degrees C per hour and
fromrapid drying for the first 24 hours follow ng the renoval of
tenperature protection. Curing activities shall begin as soon as free

wat er has di sappeared fromthe concrete surface after placing and
finishing. Curing shall be noist curing acconplished by the foll ow ng

nmet hod. Surfaces shall be covered with a double |ayer of burlap, wetted
before placi ng, and overl apped at | east 150 nm Burl ap shall be kept
continually wet and in intimte contact with the surface. Burlap shall be
kept covered with a polyethyl ene sheeting at least 0.1 mmthick. Al
traffic shall be kept fromthe floor during the curing period and heavy
traffic shall be kept off till 28-day age.

3.9.7 Two- Cour se Fl oor Construction

Fl oors which will receive a nortar setting bed shall have floors
constructed with two-course construction. Two-course floor shall be
constructed by placing a bonded topping on the thoroughly hardened concrete
base slab which has been left with a rough slab finish left 50 mm bel ow
final grade as shown on the draw ngs. Topping shall be applied at an
approved tinme late in the contract period. The floor topping mxture shal
have a specified conpressive strength of 34.5 MPa at 28 days, a 50 mm
maxi mum sl unp, 12.5 nm nmaxi num si ze coarse aggregate, and shall be
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3.

3.

proportioned to obtain required finishability. The surface of the base
slab shall be thoroughly cleaned by sandbl asti ng or hi gh-pressure waterj et

i medi ately before placing topping. The tenperature of the fresh concrete
toppi ng shall not vary nore than 5 degrees C plus or mnus fromthe
tenperature of the base slab. The anbient tenperature of the space

adj acent to the concrete placenent and of the base slab shall be between 10
and 30 degrees C The base slab shall be kept continuously wet for the
first 12 hours during the 24 hour period i mediately prior to placing the
finished floor. After all free water has evaporated or has been renoved
fromthe surface, a grout shall be scrubbed in. The grout shall be a 1:1
m xture of portland cement and sand passing the 2.36 mm sieve mxed to a
creanl i ke consi stency. The grout shall be scrubbed into the surface just
ahead of the concrete topping placing operation. While the grout is stil
danp, the top course shall be spread and screeded and darbi ed or bul
floated. Wen the surface noi sture has di sappeared, the surface shall then
be floated with disc-type power float with integral inmpact nechani sm
followed by a mnimumof two power trowelings. Trowel nmarks left by the
machi ne shall be renoved by a final, hard steel troweling by hand. Joints
shall be formed to match those in the base slab. Concrete shall be

mai ntai ned in a noist condition and shall be protected agai nst rapid
tenperature change, mechanical injury, and injury fromrain or water, for a
curing period of not less than 10 days. Concrete shall be maintained in a
noi st condition at tenperatures above 10 and bel ow 30 degrees F throughout
the specified curing period. Concrete shall be protected froma
tenperature change greater than 3 degrees C per hour and fromrapid drying
for the first 24 hours follow ng the renoval of tenperature protection
Curing activities shall be started i nmedi ately as soon as free water has

di sappeared fromthe surface of the concrete after placing and finishing.
Curing shall be noist curing acconplished by the foll owi ng net hod.

Surfaces shall be covered with a double |ayer of burlap, wetted before

pl aci ng, and overl apped at |east 150 mMm Burl ap shall be kept continually
wet and in intimte contact with the surface. Burlap shall be kept covered
with a polyethylene sheeting at least 0.1 nm thick. Al traffic shall be
kept fromthe topping during the curing period.

.10 FLOOR HARDENER

Al floors which will not receive a floor covering shall be treated with
fl oor hardener. Floor hardener shall be applied after the concrete has
been cured and then air dried for 14 days. Three coats shall be applied,
each the day after the preceding coat was applied. For the first
application, 0.5 kg of the silocofluoride shall be dissolved in 4 liters
of water. For subsequent applications, the solution shall be 1.0 kg of
silicofluoride to each 4 liters of water. Floor should be nopped with
clear water shortly after the preceding application has dried to renove
encrusted salts. Proprietary hardeners shall be applied in accordance with
the manufacturer's instructions. During application, area should be well
ventilated. Precautions shall be taken when applying silicofluorides due
to the toxicity of the salts. Any conpound that contacts glass or al um num
shoul d be inmedi ately renoved with clear water

11  EXTERI OR SLAB AND RELATED | TEM5

11.1 Pavenent s
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Pavenents shall be constructed where shown on the drawi ngs. After forns
are set and underlying material prepared as specified, the concrete shal
be placed uniformy throughout the area and thoroughly vibrated. As soon
as placed and vibrated, the concrete shall be struck off and screeded to
the crown and cross section and to such el evati on above grade that when
consol i dated and finished, the surface of the pavenent will be at the
required elevation. The entire surface shall be tanped with the strike
of f, or consolidated with a vibrating screed, and this operation continued
until the required conpaction and reduction of internal and surface voids
are acconplished. Care shall be taken to prevent bringing excess paste to
the surface. Imediately followi ng the final consolidation of the surface,
t he pavenent shall be floated longitudinally frombridges resting on the
side forns and spanni ng but not touching the concrete. |If necessary,
addi ti onal concrete shall be placed and screeded, and the float operated
until a satisfactory surface has been produced. The floating operation
shal | be advanced not nore than half the length of the float and then
continued over the new and previously floated surfaces. After finishing is
conpl eted but while the concrete is still plastic, mnor irregularities and
score nmarks in the pavenent surface shall be elimnated by neans of
| ong- handl ed cutting strai ghtedges. Straightedges shall be 3.75 m in
I ength and shall be operated fromthe sides of the pavenent and from
bridges. A straightedge operated fromthe side of the pavenent shall be
equi pped with a handle 1 m I|onger than one-half the width of the pavenent.
The surface shall then be tested for trueness with a 3.75 straightedge
hel d in successive positions parallel and at right angles to the center
line of the pavenent, and the whol e area covered as necessary to detect
variations. The straightedge shall be advanced al ong the pavenent in
successi ve stages of not nore than one-half the I ength of the straightedge.
Depressions shall be imediately filled with freshly m xed concrete,
struck off, consolidated, and refinished. Projections above the required
el evation shall also be struck off and refinished. The straightedge
testing and finishing shall continue until the entire surface of the
concrete is true. Before the surface sheen has di sappeared and well| before
the concrete becones nonplastic, the surface of the pavenent shall be given
a nonslip sandy surface texture by belting with approved "belt" and
procedures or use of a burlap drag. A strip of clean, wet burlap from1.0
to 1.5 m wide and 0.7 mlonger than the pavenent width shall be carefully
pul l ed across the surface. Edges and joints shall be rounded with an edger
havi ng a radi us of 3 nm Curing shall be as specified.

3.11.2 Si dewal ks

Concrete shall be 100 nm mininumthickness. Contraction joints shall be
provided at 1.75 m spaces unl ess otherw se indicated. Contraction joints
shall be cut 25 nm deep with a jointing tool after the surface has been
finished. Transverse expansion joints 12 mm thick shall be provided at
changes in direction and where sidewal k abuts curbs, steps, rigid pavenent,
or other simlar structures. Sidewal ks shall be given a lightly brooned
finish. A transverse slope of 1 mmper 50 nm shall be provided, unless
otherwi se indicated. Variations in cross section shall be limted to 1 nmm
per 250 mm

3.11.3 Curbs and Qutters
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Concrete shall be formed, placed, and finished by hand using a properly
shaped "nul e" or constructed using a slipformmachi ne specially designed
for this work. Contraction joints shall be cut 75 nm deep with a jointing
tool after the surface has been finished. Expansion joints (12 nm wi de)
shal |l be provided at 35 m maxi mum spaci ng unl ess ot herw se i ndi cated.
Exposed surfaces shall be finished using a stiff bristled brush.

3.11. 4 Pits and Trenches

Pits and trenches shall be constructed as indicated on the draw ngs.
3.12 CURI NG AND PROTECTI ON
3.12.1 Cenera

Concrete shall be cured by an approved nethod for the period of tine given
bel ow

Concrete with Type 1l cenent 3 days
Al'l other concrete 7 days

I medi ately after placenent, concrete shall be protected from premature
drying, extremes in tenperatures, rapid tenperature change, mechanica
injury and danmage fromrain and flowi ng water for the duration of the
curing period. Air and forns in contact with concrete shall be naintai ned
at a tenperature above 10 degrees C for the first 3 days and at a
tenperature above 0 degrees C for the renai nder of the specified curing
peri od. Exhaust fumes from conbustion heating units shall be vented to the
out side of the enclosure, and heaters and ducts shall be placed and
directed so as not to cause areas of overheating and drying of concrete
surfaces or to create fire hazards. Materials and equi pnent needed for
adequate curing and protection shall be available and at the site prior to
pl acing concrete. No fire or excessive heat, including welding, shall be
permtted near or in direct contact with the concrete at any tinme. Except
as otherw se permtted by paragraph Menbrane Form ng Curing Conpounds,
noi st curing shall be provided for any areas to receive floor hardener, any
paint or other applied coating, or to which other concrete is to be bonded.
Concrete containing silica fume shall be initially cured by fog m sting
during finishing, followed i nmedi ately by continuous noist curing. Except
for plastic coated burlap, inpervious sheeting alone shall not be used for
curing.

3.12.2 Moi st Curi ng

Concrete to be noist-cured shall be maintai ned continuously wet for the
entire curing period, commencing i mediately after finishing. |f water or
curing materials used stain or discolor concrete surfaces which are to be
per manent |y exposed, the concrete surfaces shall be cleaned as approved.
When wooden forns are left in place during curing, they shall be kept wet

at all tines. |If steel forns are used in hot weather, nonsupporting
vertical forns shall be broken | oose fromthe concrete soon after the
concrete hardens and curing water continually applied in this void. |If the

forns are renoved before the end of the curing period, curing shall be
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carried out as on unformed surfaces, using suitable materials. Surfaces
shal |l be cured by ponding, by continuous sprinkling, by continuously
saturated burlap or cotton mats, or by continuously saturated plastic
coated burlap. Burlap and mats shall be clean and free from any

contam nati on and shall be conpletely saturated before being placed on the
concrete. The Contractor shall have an approved work systemto ensure that
noi st curing is continuous 24 hours per day.

3.12.3 Menbrane Form ng Curing Conpounds

Menbrane form ng curing conpounds shall be used only on surfaces in the
followi ng areas :vertical surfaces, foundations, and si dewal ks. Menbr ane
curing shall not be used on surfaces that are to receive any subsequent
treat ment dependi ng on adhesi on or bonding to the concrete, including
surfaces to which a snooth finish is to be applied or other concrete to be
bonded. However, a styrene acrylate or chlorinated rubber conmpound neeting
ASTM C 309, dass B requirenments, nay be used for surfaces which are to be
pai nted or are to receive bitum nous roofing or waterproofing, or floors
that are to recei ve adhesive applications of resilient flooring. The
curing conpound sel ected shall be conpatible with any subsequent paint,
roofing, waterproofing or flooring specified. Menbrane curing conpound
shall not be used on surfaces that are maintained at curing tenperatures
with free steam CQuring conpound shall be applied to forned surfaces

i mediately after the forns are renoved and prior to any patching or other
surface treatnment except the cleaning of |oose sand, nortar, and debris
fromthe surface. Al surfaces shall be thoroughly noi stened with water
Curing conpound shall be applied to slab surfaces as soon as the bl eeding
wat er has di sappeared, with the tops of joints being tenporarily sealed to
prevent entry of the conpound and to prevent noisture |oss during the
curing period. The curing conmpound shall be applied in a two-coat

conti nuous operation by approved notorized power-sprayi ng equi pnent
operating at a mninum pressure of 500 kPa, at a uniform coverage of not
nore than 10 cubic nmeters per L for each coat, and the second coat shal

be applied perpendicular to the first coat. Concrete surfaces which have
been subjected to rainfall within 3 hours after curing conpound has been
appl i ed shall be resprayed by the nmethod and at the coverage specified.
Surfaces on which clear conmpound is used shall be shaded fromdirect rays
of the sun for the first 3 days. Surfaces coated with curing conpound
shal |l be kept free of foot and vehicular traffic, and from other sources of
abrasi on and contam nation during the curing period.

3.12. 4 | mper vi ous Sheeti ng

The following concrete surfaces nay be cured using inpervious sheets: sl abs.
However, except for plastic coated burlap, inpervious sheeting al one shal
not be used for curing. |npervious-sheet curing shall only be used on

hori zontal or nearly horizontal surfaces. Surfaces shall be thoroughly

wetted and be conpletely covered with the sheeting. Sheeting shall be at

| east 450 nm wi der than the concrete surface to be covered. Covering

shall be laid with |ight-colored side up. Covering shall be | apped not

| ess than 300 mm and securely wei ghted down or shall be | apped not |ess

than 100 mm and taped to forma conti nuous cover with conpletely closed

joints. The sheet shall be weighted to prevent displacenent so that it

remains in contact with the concrete during the specified |length of curing.
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Coverings shall be folded down over exposed edges of slabs and secured by
approved neans. Sheets shall be immediately repaired or replaced if tears
or hol es appear during the curing period.

3.12.5 Pondi ng or | mrersion

Concrete shall be continually imersed throughout the curing period. Wter
shall not be nore than 10 degrees C |ess than the tenperature of the
concrete.

3.12.6 Col d Weat her Curing and Protection

When the daily anbient |low tenperature is less than O degrees C the
tenperature of the concrete shall be naintai ned above 5 degrees C for the
first seven days after placing. During the period of protection renoval,
the air tenperature adjacent to the concrete surfaces shall be controlled
so that concrete near the surface will not be subjected to a tenperature
differential of nore than 13 degrees C as determ ned by suitable
tenperature neasuri ng devices furni shed by the Governnent, as required, and
installed adjacent to the concrete surface and 50 mm inside the surface of
the concrete. The installation of the thernoneters shall be nade by the
Contractor as directed.

3.13  SETTI NG BASE PLATES AND BEARI NG PLATES

After being properly positioned, colum base plates, bearing plates for
beans and simlar structural nenbers, and machi nery and equi prent base

pl ates shall be set to the proper Iine and el evation with danp-pack beddi ng
nortar, except where nonshrink grout is indicated. The thickness of the
nmortar or grout shall be approximately 1/24 the width of the plate, but not
| ess than 20 nm Concrete and netal surfaces in contact with grout shal
be clean and free of oil and grease, and concrete surfaces in contact with
grout shall be danp and free of |aitance when grout is placed.

3.13.1 Danp- Pack Beddi ng Mort ar

Danp- pack bedding nortar shall consist of 1 part cenent and 2-1/2 parts
fine aggregate having water content such that a nmass of nortar tightly
squeezed in the hand will retain its shape but will crunble when disturbed.
The space between the top of the concrete and bottom of the bearing plate
or base shall be packed with the bedding nortar by tanping or ranmng wth
a bar or rod until it is conpletely filled.

3.13.2 G out
Nonshrink grout shall be a ready-m xed nmaterial requiring only the addition
of water. Water content shall be the minimumthat will provide a flowable
m xture and conpletely fill the space to be grouted w thout segregation,
bl eedi ng, or reduction of strength.

3.13.2. 1 Treat ment of Exposed Surfaces
For netal -oxi di zi ng nonshrink grout, exposed surfaces shall be cut back 25

mm and i medi ately covered with a parge coat of nortar consisting of 1
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part portland cenment and 2-1/2 parts fine aggregate by weight, with
sufficient water to nmake a plastic nmixture. The parge coat shall have a
snooth finish. For other nortars or grouts, exposed surfaces shall have a
snoot h-dense finish and be |eft untreated. Curing shall conply wth

par agr aph CURI NG AND PROTECTI ON.

3.14  TESTI NG AND | NSPECTI ON FOR CONTRACTOR QUALI TY CONTROL

The Contractor shall performthe inspection and tests described bel ow and,
based upon the results of these inspections and tests, shall take the
action required and shall submt specified reports. Wen, in the opinion
of the Contracting Officer, the concreting operation is out of control
concrete placenent shall cease and the operation shall be corrected. The

| aboratory performng the tests shall be onsite and shall conformw th ASTM
C 1077. WMaterials may be subjected to check testing by the Governnent from
sanpl es obtai ned at the nmanufacturer, at transfer points, or at the project
site. The Governnent reserves the right to i nspect the | aboratory,

equi prent, and test procedures prior to start of concreting operations and
at any tine thereafter for conformance with ASTM C 1077.

3.14. 1 G ading and Corrective Action
3.14.1. 1 Fi ne Aggregate

At | east once during each shift when the concrete plant is operating, there
shal | be one sieve analysis and fineness nodul us determ nation in
accordance with ASTM C 136 and CCE CRD-C 104 for the fine aggregate or for
each fine aggregate if it is batched in nore than one size or
classification. The location at which sanples are taken nmay be sel ected by
the Contractor as the nobst advantageous for control. However, the
Contractor is responsible for delivering fine aggregate to the mxer within
specification [imts. Wen the anmount passing on any sieve is outside the
specification imts, the fine aggregate shall be inmedi ately resanpl ed and
retested. |If there is another failure on any sieve, the fact shal

i medi ately reported to the Contracting Officer, concreting shall be
stopped, and inmedi ate steps taken to correct the grading.

3.14.1. 2 Coar se Aggregate

At | east once during each shift in which the concrete plant is operating,
there shall be a sieve analysis in accordance with ASTM C 136 for each size
of coarse aggregate. The |location at which sanples are taken nay be
sel ected by the Contractor as the nost advantageous for production control
However, the Contractor shall be responsible for delivering the aggregate
to the mxer within specification limts. A test record of sanples of
aggregate taken at the sane | ocations shall show the results of the current
test as well as the average results of the five nost recent tests including
the current test. The Contractor may adopt limts for control coarser than
the specification limts for sanples taken other than as delivered to the
m xer to allow for degradation during handling. Wen the amount passing
any sieve is outside the specification limts, the coarse aggregate shal
be i medi ately resanpled and retested. |f the second sanple fails on any
sieve, that fact shall be reported to the Contracting Oficer. Were tw
consecutive averages of 5 tests are outside specification limts, the
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operation shall be considered out of control and shall be reported to the
Contracting O ficer. Concreting shall be stopped and i mmedi ate steps shal
be taken to correct the grading.

3.14.2 Quality of Aggregates

Thirty days prior to the start of concrete placenent, the Contractor shal
performall tests for aggregate quality required by ASTM C 33. In
addition, after the start of concrete placenent, the Contractor shal
performtests for aggregate quality at |east every three nonths, and when

t he source of aggregate or aggregate quality changes. Sanples tested after
the start of concrete placenent shall be taken inmediately prior to
entering the concrete m xer

3.14.3 Scal es, Batching and Recordi ng

The accuracy of the scales shall be checked by test weights prior to start
of concrete operations and at | east once every three nonths. Such tests
shal |l al so be nade as directed whenever there are variations in properties
of the fresh concrete that could result frombatching errors. Once a week
t he accuracy of each batching and recording device shall be checked during
a wei ghi ng operation by noting and recording the required weight, recorded
wei ght, and the actual weight batched. At the sane tine, the Contractor
shall test and ensure that the devices for dispensing adni xtures are
operating properly and accurately. Wen either the weighing accuracy or
bat chi ng accuracy does not conply with specification requirenents, the

pl ant shall not be operated until necessary adjustnments or repairs have
been nade. Discrepancies in recording accuracies shall be corrected

i medi at el y.

3.14. 4 Bat ch- Pl ant Contro

The neasurenent of concrete materials including cenentitious nmaterials,
each size of aggregate, water, and adm xtures shall be continuously
controlled. The aggregate wei ghts and anount of added water shall be
adj usted as necessary to conpensate for free noisture in the aggregates.
The amount of air-entraining agent shall be adjusted to control air content
within specified limts. A report shall be prepared indicating type and
source of cenment used, type and source of pozzolan or slag used, anount and
source of adm xtures used, aggregate source, the required aggregate and
wat er wei ghts per cubic neter, anmount of water as free noisture in each
size of aggregate, and the batch aggregate and water wei ghts per cubic neter
for each class of concrete batched during each day's plant operation

3.14.5 Concrete M xture

a. Air Content Testing. Air content tests shall be nade when test
speci mens are fabricated. In addition, at least two tests for air
content shall be nade on randomy sel ected batches of each
separate concrete m xture produced during each 8-hour period of
concrete production. Additional tests shall be nade when
excessive variation in workability is reported by the placing
foreman or Government inspector. Tests shall be made in
accordance with ASTM C 231 for normal wei ght concrete and ASTM C
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173 for lightweight concrete. Test results shall be plotted on
control charts which shall at all tinmes be readily available to
the Governnment and shall be submitted weekly. Copies of the
current control charts shall be kept in the field by testing crews
and results plotted as tests are nade. Wien a single test result
reaches either the upper or lower action limt, a second test

shall imediately be nmade. The results of the two tests shall be
averaged and this average used as the air content of the batch to
pl ot on both the air content and the control chart for range, and
for determ ning need for any renmedial action. The result of each
test, or average as noted in the previous sentence, shall be
plotted on a separate control chart for each m xture on which an
"average line" is set at the mdpoint of the specified air content
range from paragraph Air Entrainment. An upper warning limt and
a lower warning limt line shall be set 1.0 percentage point above
and bel ow the average |line, respectively. An upper action limt
and a lower action limt |line shall be set 1.5 percentage points
above and bel ow the average line, respectively. The range between
each two consecutive tests shall be plotted on a secondary contro
chart for range where an upper warning limt is set at 2.0
percentage points and an upper action limt is set at 3.0
percentage points. Sanples for air content nmay be taken at the

m xer, however, the Contractor is responsible for delivering the
concrete to the placenent site at the stipulated air content. If
the Contractor's materials or transportati on nethods cause air
content |oss between the nixer and the placenent, correlation
sanpl es shall be taken at the placenent site as required by the
Contracting O ficer, and the air content at the m xer controlled
as directed.

b. Air Content Corrective Action. Wenever points on the contro
chart for percent air reach either warning limt, an adjustnent
shall imediately be nmade in the anount of air-entraining
adm xture batched. As soon as practical after each adjustnent,
anot her test shall be nade to verify the result of the adjustnent.

Whenever a point on the secondary control chart for range reaches
the warning linmt, the adm xture di spenser shall be recalibrated
to ensure that it is operating accurately and with good
reproduci bility. Wenever a point on either control chart reaches
an action limt line, the air content shall be considered out of
control and the concreting operation shall inmmrediately be halted
until the air content is under control. Additional air content
tests shall be nmade when concreting is restarted.

c. Slunp Testing. 1In addition to slunp tests which shall be nade
when test specinmens are fabricated, at |east four slunp tests
shall be nmade on randomy sel ected batches in accordance with ASTM
C 143 for each separate concrete m xture produced during each
8-hour or |l ess period of concrete production each day. Al so,
additional tests shall be nade when excessive variation in
workability is reported by the placing foreman or Gover nnment
i nspector. Test results shall be plotted on control charts which
shall at all tinmes be readily available to the Governnent and
shall be submtted weekly. Copies of the current control charts
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shall be kept in the field by testing crews and results plotted as
tests are made. Wen a single slunp test reaches or goes beyond
either the upper or lower action limt, a second test shal

i medi ately be nade. The results of the two tests shall be
averaged and this average used as the slunp of the batch to pl ot
on both the control charts for slunp and the chart for range, and
for determ ning need for any renedial action. Limts shall be set
on separate control charts for slunp for each type of m xture.

The upper warning limt shall be set at 12.5 nm bel ow the maxi num
al Il owabl e sl unp specified in paragraph Slunmp in PART 1 for each
type of concrete and an upper action limt Iine and | ower action
l[imt line shall be set at the naxi num and m ni num al | owabl e

sl unps, respectively, as specified in the same paragraph. The
range between each consecutive slunp test for each type of mxture
shall be plotted on a single control chart for range on which an
upper action limt is set at 50 mMm Sanpl es for slunp shall be
taken at the mxer. However, the Contractor is responsible for
delivering the concrete to the placenent site at the stipul ated
slunp. If the Contractor's materials or transportation nethods
cause slunp | oss between the mxer and the placenent, correlation
sanpl es shall be taken at the placenent site as required by the
Contracting O ficer, and the slunp at the mxer controlled as

di rect ed.

d. Slunp Corrective Action. Wenever points on the control charts
for slunp reach the upper warning limt, an adjustnent shal
i medi ately be nade in the batch weights of water and fine
aggregate. The adjustnents are to be nade so that the total water
content does not exceed that anount allowed by the nmaxi mum w c
rati o specified, based on aggregates which are in a saturated
surface dry condition. Wen a single slunp reaches the upper or
lower action limt, no further concrete shall be delivered to the
placing site until proper adjustnments have been made. |mediately
after each adjustnent, another test shall be nade to verify the
correctness of the adjustnent. Wenever two consecutive
i ndi vidual slunmp tests, nmade during a period when there was no
adj ustnent of batch wei ghts, produce a point on the control chart
for range at or above the upper action limt, the concreting
operation shall inmediately be halted, and the Contractor shal
take appropriate steps to bring the slunp under control
Addi tional slunp tests shall be nade as directed.

e. Tenperature. The tenperature of the concrete shall be neasured
when conpressive strength specinens are fabricated. Measurenent
shall be in accordance with ASTM C 1064. The tenperature shall be
reported along with the conpressive strength data.

f. Strength Specinmens. At |east one set of test specinens shall be
made, for conpressive or flexural strength as appropriate, on each
different concrete mxture placed during the day for each 380
cubic neters or portion thereof of that concrete mxture placed
each day. Additional sets of test specinens shall be nade, as
directed by the Contracting O ficer, when the m xture proportions
are changed or when | ow strengths have been detected. A truly
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random (not haphazard) sanpling plan shall be devel oped by the
Contractor and approved by the Contracting O ficer prior to the
start of construction. The plan shall assure that sanpling is
done in a conpletely random and unbi ased nmanner. A set of test
speci mens for concrete with a 28-day specified strength per

par agraph Strength Requirenents in PART 1 shall consist of four
speci mens, two to be tested at 7 days and two at 28 days. A set
of test specinmens for concrete with a 90-day strength per the sane
par agraph shall consist of six specinens, two tested at 7 days,
two at 28 days, and two at 90 days. Test specinens shall be

nol ded and cured in accordance with ASTM C 31 and tested in
accordance with ASTM C 39 for test cylinders and ASTM C 78 for
test beans. Results of all strength tests shall be reported

i Mmediately to the Contracting Oficer. Quality control charts
shal |l be kept for individual strength "tests", ("test" as defined
i n paragraph Strength Requirenments in PART 1) noving average of
last 3 "tests" for strength, and noving average for range for the
last 3 "tests" for each mixture. The charts shall be simlar to
those found in ACI 214. 3R

3.14.6 I nspection Before Pl acing

Foundati ons, construction joints, fornms, and enbedded itens shall be

i nspected by the Contractor in sufficient tinme prior to each concrete
pl acenent in order to certify to the Contracting Oficer that they are
ready to receive concrete. The results of each inspection shall be
reported in witing.

3.14. 7 Pl aci ng

The placing foreman shall supervise placing operations, shall determne
that the correct quality of concrete or grout is placed in each | ocation as
specified and as directed by the Contracting O ficer, and shall be
responsi bl e for measuring and recordi ng concrete tenperatures and anbi ent
tenperature hourly during placing operations, weather conditions, tinme of
pl acenent, volune placed, and nmethod of placenent. The placing forenan
shall not permt batching and placing to begin until it has been verified
that an adequate nunber of vibrators in working order and with conpetent
operators are available. Placing shall not be continued if any pile of
concrete is inadequately consolidated. |[|f any batch of concrete fails to
nmeet the tenperature requirenents, inmediate steps shall be taken to

i mprove tenperature controls.

3.14.8 Vi brators

The frequency and anplitude of each vibrator shall be deternmined in
accordance with COE CRD-C 521 prior to initial use and at |east once a
nmont h when concrete is being placed. Additional tests shall be nade as
directed when a vi brator does not appear to be adequately consolidating the
concrete. The frequency shall be determned while the vibrator is
operating in concrete with the tachoneter being held agai nst the upper end
of the vibrator head while al nost subnmerged and just before the vibrator is
wi thdrawn fromthe concrete. The anplitude shall be determ ned with the
head vibrating in air. Two neasurenents shall be taken, one near the tip

SECTI ON 03300 Page 46



Ft Bliss Air Deploynent Facility Conpl ex FBADC
ACCOVMPANYI NG AMENDMVENT NO. 0003 TO SOLI CI TATI ON NO. DACA63- 00- B- 0018

and anot her near the upper end of the vibrator head, and these results
averaged. The nake, nodel, type, and size of the vibrator and frequency
and anplitude results shall be reported in witing. Any vibrator not
neeting the requirements of paragraph Consolidation, shall be imediately
renoved from service and repaired or replaced.

3.14.9 Curing Inspection

a. Mist Curing Inspections. At |least once each shift, and not |ess
than twi ce per day on both work and non-work days, an inspection
shall be nmade of all areas subject to noist curing. The surface
noi sture condition shall be noted and recorded.

b. Mist Curing Corrective Action. Wen a daily inspection report
lists an area of inadequate curing, imediate corrective action
shall be taken, and the required curing period for those areas
shal | be extended by 1 day.

c. Menbrane Curing Inspection. No curing conpound shall be applied
until the Contractor has verified that the conpound is properly
m xed and ready for spraying. At the end of each operation, the
Contractor shall estimate the quantity of conmpound used by
nmeasur enent of the container and the area of concrete surface
covered, shall conpute the rate of coverage in square neters per
Liter, and shall note whether or not coverage is uniform

d. Menbrane Curing Corrective Action. Wen the coverage rate of the
curing conpound is |less than that specified or when the coverage
is not uniform the entire surface shall be sprayed again.

e. Sheet Curing Inspection. At |east once each shift and once per
day on non-work days, an inspection shall be made of all areas
bei ng cured using inpervious sheets. The condition of the
covering and the tightness of the |laps and tapes shall be noted
and recorded.

f. Sheet Curing Corrective Action. Wen a daily inspection report
lists any tears, holes, or laps or joints that are not conpletely
cl osed, the tears and holes shall pronptly be repaired or the
sheets replaced, the joints closed, and the required curing period
for those areas shall be extended by 1 day.

3.14.10 Col d- Weat her Protection
At | east once each shift and once per day on non-work days, an inspection
shall be nmade of all areas subject to col d-weat her protection. Any
deficiencies shall be noted, corrected, and reported.
3.14. 11 M xer Uniformty
a. Stationary Mxers. Prior to the start of concrete placing and
once every 6 nonths when concrete is being placed, or once for

every 60,000 cubic neters of concrete placed, whichever results
in the shortest tinme interval, uniformty of concrete m xing shal
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be determi ned in accordance with ASTM C 94.

b. Truck Mxers. Prior to the start of concrete placing and at | east
once every 6 nonths when concrete is being placed, uniformty of
concrete mxing shall be determ ned in accordance with ASTM C 94.
The truck mxers shall be selected randomy for testing. Wen
sati sfactory perfornmance is found in one truck m xer, the
performance of m xers of substantially the sanme design and
condition of the blades may be regarded as satisfactory.

c. Mxer Uniformty Corrective Action. Wen a mxer fails to neet
m xer uniformty requirenments, either the mxing tine shall be
i ncreased, batchi ng sequence changed, batch size reduced, or
adjustnents shall be nmade to the mixer until conpliance is
achi eved.

3.14. 12 Reports

Al results of tests or inspections conducted shall be reported informally
as they are conpleted and in witing daily. A weekly report shall be
prepared for the updating of control charts covering the entire period from
the start of the construction season through the current week. During

peri ods of col d-weather protection, reports of pertinent tenperatures shal
be nmade daily. These requirenments do not relieve the Contractor of the
obligation to report certain failures i mMmediately as required in precedi ng
par agraphs. Such reports of failures and the action taken shall be
confirmed in witing in the routine reports. The Contracting Oficer has
the right to examne all contractor quality control records.

-- BEnd of Section --
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SECTI ON 08700

BU LDERS' HARDWARE
AM #0003

PART 1  GENERAL

1.

1  REFERENCES

The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by basic
designation only.

AMERI CAN SOCI ETY FOR TESTI NG AND MATERI ALS (ASTM
ASTM E 283 (1991) Determning the Rate of Air Leakage
Through Exterior Wndows, Curtain Walls

and Doors Under Specified Pressure
D fferences Across the Specinen

BU LDERS HARDWARE MANUFACTURERS ASSCCI ATI ON ( BHVAR)

BHVA- 01 (Effective thru Jun 1998) Directory of
Certified Locks & Latches

BHVA- 02 (Effective thru Jul 1997) Directory of
Certified Door C osers

BHVA- 03 (Effective thru Jul 1997) Directory of
Certified Exit Devices

BHVA ANSI / BHVA A156. 1 (1997) Butts and Hi nges

BHVA ANSI / BHVA A156. 2 (1996) Bored and Preassenbl ed Locks and
Lat ches

BHMA ANSI / BHVA A156. 3 (1994) Exit Devices

BHVA ANSI / BHVA A156. 4 (1992) Door Controls - dosers

BHVA ANSI / BHVA A156. 5 (1992) Auxiliary Locks & Associ ated
Pr oduct s

BHVA ANSI / BHVA A156. 6 (1994) Architectural Door Trim

BHVA ANSI / BHVA A156. 7 (1988) Tenpl ate H nge Di nmensi ons
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BHVA ANSI / BHVA A156. 8 (1994) Door Controls - Overhead Stops and
Hol ders

BHVA ANSI / BHVA A156. 13 (1994) Mortise Locks & Latches

BHVA ANSI / BHVA A156. 16 (1989) Auxiliary Hardware

BHVA ANSI / BHVA A156. 18 (1993) Materials and Fini shes

BHMA ANSI / BHVA Al156. 21 (1996) Threshol ds

DOOR AND HARDWARE | NSTI TUTE (DHI )
DHI - 03 (1989) Keying Systens and Nonencl at ure

DHI - 04 (1976) Recommended Locations for Builders'
Har dware for Custom Steel Doors and Franes

DH 05 (1990) Recommended Locations for
Architectural Hardware for Standard Steel
Doors and Franes

DHI - A115. 1G (1994) Installation Guide for Doors and
Har dwar e
DH A115-W (Varies) Wod Door Hardware Standards

(I'ncl AII5-W thru A115-W9)
NATI ONAL FI RE PROTECTI ON ASSCCI ATI ON ( NFPA)
NFPA 80 (1995) Fire Doors and Fire W ndows

NFPA 101 (1997; Errata 97-1) Life Safety Code

1.2 SUBM TTALS

CGovernnent approval is required for submttals with a "GA" designhation;
subm ttals having an "FI O designation are for information only. The
followi ng shall be subnmitted in accordance with Section 01330 SUBM TTAL
PROCEDURES:
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SD-01 Data
Har dwar e and Accessories; FIQ

Manuf acturer's descriptive data, technical literature, catalog cuts, and
installation instructions. Spare parts data for |ocksets, exit devices,
closers, electric |locks, electric strikes, electro-nagnetic closer hol der
rel ease devices, and electric exit devices, after approval of the detai
drawi ngs, and not later than 3 nonth(s) prior to the date of beneficial
occupancy. The data shall include a conplete |ist of parts and supplies,
with current unit prices and source of supply.

SD- 04 Dr awi ngs
Har dwar e Devices; FIO
Detail drawi ngs for hardware devices for conputerized keyi ng systens,
magneti c cards, keyless push button access control systens, and ot her
el ectrical hardware devices show ng conplete wiring and schematic di agrans
and other details required to denonstrate proper function of units.

SD- 07 Schedul es

Har dwar e Schedul e; FI O

Har dware schedule listing all itens to be furnished. The schedul e shal
include for each item the quantities; manufacturer's nane and catal og
nunbers; the ANSI nunber specified, sizes; detail information or catal og

cuts; finishes; door and frame size and materials; location and hardware
set identification cross-references to drawi ngs; lock trimmateri al

t hi cknesses; lock trimmaterial evaluation test results; correspondi ng
reference standard type nunber or function nunber from nmanufacturer's
catalog if not covered by ANSI or BHVA;, and |ist of abbreviations and
tenpl at e nunbers.

Keyi ng Schedul e; GA

Keyi ng schedul e devel oped in accordance with DHI -03, after the keying
nmeeting with the user.

SD-13 Certificates
Har dwar e and Accessories; FIQ

The hardware manufacturer's certificates of conpliance stating that the
supplied material or hardware item neets specified requirenents. Each
certificate shall be signed by an official authorized to certify in behalf
of the product manufacturer and shall identify quantity and date or dates
of shipnment or delivery to which the certificates apply. A statenent that
t he proposed hardware itens appear in BHVA-01, BHVA-02 and BHVA- 03
directories of certified products may be submitted in lieu of certificates.
Furni sh a separate certificate of conpliance attesting that hardware
items conformto the Section 00700 Contract clauses pertaining to the Buy
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Aneri can Act.
1.3 SD- 14 Sanpl es
Locksets; GA

Furni sh a sanple of the | ocksets to be furnished this project. Notify the
Contracting O ficer and base personnel for a nmeeting denonstrating that the
| ocksets to be furnished are fully conpatible with the existing keyi ng
system An existing base core, cylinder, and key will be fitted to the
sanpl e 1 ockset. The core and cylinder shall fit the | ockset w thout the
use of adaptors and without play. The key shall easily |lock and unl ock the
| ockset without binding or other difficulties. Control key shall easily
remove and install cores.

1.4  PREDELI VERY CONFERENCE

Upon approval of the Hardware Schedul e, the construction Contractor shal
arrange a conference with the hardware supplier, Contracting Oficer and

t he using agency to determ ne keying systemrequirenents. Location of the
key control storage system set-up and key identification labeling wll

al so be determ ned

1.5 DELIVERY, STORAGE, AND HANDLI NG

Hardware shall be delivered to the project site in the manufacturer's
ori gi nal packages. Each article of hardware shall be individually packaged
in the manufacturer's standard commercial carton or container, and shall be
properly marked or |abeled to be readily identifiable with the approved

har dware schedul e. Each change key shall be tagged or otherw se identified
with the door for which its cylinder is intended. Were double cylinder
functions are used or where it is not obvious which is the key side of a
door, appropriate instructions shall be included with the lock and on the
hardware schedule. Mnufacturer's printed installation instructions,
fasteners, and special tools shall be included in each package.

1.6 SPECIAL TOOLS

Special tools, such as those supplied by the manufacturer, unique w enches,
and doggi ng keys, shall be provided as required to adjust hardware itens.

1.7 WARRANTY

Manuf acturer's standard performance guarantees or warranties that extend
beyond a one year period shall be provided.

1.8  OPERATI ON AND MAI NTENANCE MANUALS
Si x conpl ete copi es of maintenance instructions listing routine naintenance
procedures, possible breakdowns and repairs, and troubl eshooting guides

shall be provided. The instructions for electric |ocks, electric strikes,
el ectro-magneti c cl oser hol der rel ease devices, and electric exit devices
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shall include sinplified diagrans as installed.
PART 2 PRODUCTS
2.1 GENERAL HARDWARE REQUI REMENTS
Har dware shall conformto the requirenments specified herein and the

HARDWARE SETS listing at the end of this section. Hardware set nunbers
correspond to the set nunbers shown on the draw ngs.

2.2  TEMPLATES

Requi renents for hardware to be nounted on netal doors or netal franes
shal | be coordi nated between hardware manufacturer and door or franme
manuf acturer by use of tenplates and other information to establish

| ocation, reinforcenment required, size of holes, and simlar details.
Tenpl at es of hinges shall conformto BHVA ANSI/BHVA Al56. 7.

2.3 HI NGES
H nges shall conformto BHVA ANSI/BHVA A156. 1. Hinges used on netal doors
and franmes shall also conformto BHVA ANSI/BHVA Al156.7. Except as
ot herwi se specified, hinge sizes shall conformto the hinge manufacturer's
printed recomendati ons.

2.3.1 H nges for Reverse Bevel Doors with Locks
H nges for reverse bevel doors with | ocks shall have pins that are nade
nonr enovabl e by nmeans such as a set screwin the barrel, or safety stud,
when the door is in the closed position

2.3.2 Contractor's Qption
H nges with antifriction bearings may be furnished in lieu of ball bearing
hi nges, except where prohibited for fire doors by the requirenments of NFPA
80.

2.3.3 Pi vot Hi nges
Pi vot hinges shall conformto BHVA ANSI/BHVA Al56. 4.

2.4 LOCKS AND LATCHES
To the maxi num extent possible, |ocksets, |atchsets and deadl ocks, and all
conmponents thereof, including cylinders and renovabl e cores, shall be the
products of a single manufacturer. Lock fronts for doubl e-acting doors
shall be rounded. Strikes for wood frames and pairs of wood doors shall be
furni shed with wought boxes.

2.4.1 Mortise Lock and Latchsets
Mortise lock, latchsets, and strikes shall be series 1000 and shall conform

to BHVA ANSI/BHVA Al156.13, operational Gade 1. Strikes for security doors
shal |l be rectangular without curved lip. Mrtise type |ocks and | atches
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for doors 44 mm thick and over shall have adjustable bevel fronts or
ot herwi se conformto the shape of the door. Mbrtise |ocks shall have
arnored fronts.

2.4.2 Bored Lock and Latchsets

Bored | ock, latchsets, and strikes shall be series 4000 and shall conform
to BHVA ANSI/BHVA A156.2, Grade 1. Bored type |ocks and |atches for doors
35 mm thick and over shall have adjustable bevel fronts or otherw se
conformto the shape of the door

2.4.3 Auxiliary Locks and Associ ated Products

Morti se dead | ocks and dead | atches, narrow style dead | ocks and dead
| atches, rimlatches, dead | atches, and dead bolts shall conformto BHVA
ANSI / BHVA A156.5. Bolt and latch retraction shall be dead bolt style.
Stri ke boxes shall be furnished with dead bolt and latch strikes for Gade
1

2.4. 4 Lock Cylinders (Mrtise, and R n

Lock cylinders and cores shall conply with BHVA A156.5. Cylinders shal
have key renovabl e type cores. Cores shall have not |ess than seven pins.
An extension of the existing keying systemshall be provided. Cylinders
and cores for |ocksets other than those for nmechani cal roons and craw
spaces shall be manufactured by Best or Arrow to extend the existing keying
system Locksets for nechani cal roons and crawl spaces only shall be keyed
to the existing Post utilities master keying system consisting of Arrow
cylinders, 1 1/4 inches, AR 1 keyway, w thout key renpvabl e cores.

Di sassenbly of knob or | ockset shall not be required to renove core from

| ockset. Al locksets, exit devices, and padl ocks shall accept sane

i nt erchangeabl e cores.

2.4.5 Lock Trim

Lock trimshall be cast, forged, or heavy wought construction of

commercial plain design. In addition to neeting the test requirenent of

or BHVA ANSI/BHVA Al156. 13, |ever handles, and escutcheons shall be 1.27 nm
thick, if unreinforced. |If reinforced, the outer shell shall be 0.89 mm

thi ck and the conbi ned thickness shall be 1.78 nmm except that |ever shanks

shall be 1.52 nmmt hick. Lever handl es shall be of plain design with ends

returned to no nore than 10 nm fromthe door face.

2.4.6 Mechani cal pushbutton | ocks

Mechani cal pushbutton conbi nati on bored | ockset that conforns to ANSI 156.2

Grade 1. Access control shall consist of a pushbutton conbination unit
having five (5) nunbers and suitable for both interior and/or exterior use.
Unit shall have | ever handles. Access code of five (5) digits with

t housands of possi bl e code conbi nati ons. The conbi nati on shall be

changeabl e wi t hout any special or factories supplied conmponents nor require
renoving the Iock fromthe door

Units shall have a | ockout feature that deactivates the conbination

function and can be activated fromthe interior with a thunbturn or key.
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Units shall have a passage feature allows entry w thout an access code.
Unit shall a key override feature with a cylinder manufactured by BEST or
ARROW The access control shall be prepared to accept door thickness from
38mmto 57mm (1 % to 2 ¥). Al conponents necessary for proper
installation and operation shall be provided with | ocksets.

2.5 EXIT DEVICES AND EXI' T DEVI CE ACCESSORI ES

Exit devices and exit device accessories shall conformto BHVA ANSI/ BHVA
A156. 3, G ade 1.

2.5.1 Exit Devices and Auxiliary ltens

Trimshall be of wought construction and comercial plain design with
strai ght, beveled, or snoothly rounded sides, corners, and edges.

Adj ustabl e strikes shall be provided for rimtype and vertical rod devices.
Open back strikes shall be provided for pairs of doors with nortise and
vertical rod devices; except open back strikes shall be used on |abel ed
doors only where specifically provided for in the published listings. Touch
bars shall be provided in lieu of conventional crossbars and arns.

Escut cheons shall be provided not [ess than 175 by 55 nm Escut cheons
shall be cut to suit cylinders and operating trim

2.5.2 Door Coordi nat or

Door coordinator with carry bar shall be Type 21 and shall be provided for
each pair of doors equi pped with an overl appi ng astragal. The coordi nator
shall be nmechanically operated and shall be capable of holding the active
door of a pair open until the inactive door has preceded it in the closing
cycle. Wien used as fire exit hardware, the coordi nator and carry bar
shall be listed or |abeled by a nationally recogni zed i ndependent testing
| aborat ory.

2.6  KEYING

Locks shall be keyed in sets or subsets in accordance with the approved
schedul e. Locks shall be furnished with the manufacturer's standard
construction cores and key system Permanent cylinders, cores, and keys
shall be sent to the Contracting Oficer by registered mail or other
approved neans.

Change keys for |ocks shall be stanped w th change nunber and the
inscription "U S. Property - Do Not Duplicate". Keys shall be supplied as
fol | ows:

Locks: 2 change keys each | ock
Mast er keyed sets: 3 keys each set.
Construction keys: 5 total.

Bl ank keys: 100 total

The keys shall be furnished to the Contracting Officer arranged in a
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contai ner suitable for key control systemstorage in sets or subsets as
schedul ed

2.7 DOOR CLCSI NG DEVI CES

Door cl osing devices shall conformto BHVA ANSI/BHVA Al156.4, Gade 1

d osing devices shall be products of one nmanufacturer for each type

specified. The opening resistance of closing devices shall not exceed 67 N
applied at the latch stile or exceed 22 N where | ow opening resistance is

schedul ed

2.7. 1 Surface Type d osers

Surface type closers shall be Gade 1, Series (C02000 Full Cover with
options PT-4F, PT-4H, Size 1 or 2 through Size 6, and PT-4D with back check
posi tion val ve. Except as otherw se specified, sizes shall conformto the
manuf acturer's published recommendati ons. C osers for outsw nging exterior
doors shall have parallel arns or shall be top janb nmounted. C osers for
doors close to a wall shall be of narrow projection so as not to strike the
wal | at the 90-degree open position. dosers on doors accessible to the
physi cal | y handi capped shall have the closing force set for a push-pull of
2.27 kg (5 pounds) applied at the knob or handle for interior doors; for
exterior doors, set to the mnimumrequired to re latch the door

2.8 DOOR CONTROLS - OVERHEAD HOLDERS
Door controls - overhead hol ders shall conformto BHVA ANSI/BHVA A156. 8.
2.9 ARCH TECTURAL DOOR TRI'M
Architectural door trimshall conformto BHVA ANSI/BHVA Al56. 6.
2.9.1 Door Protection Plates
2.9.1.1 Ki ck Pl ates
Kick plates shall be Type J102 stainless steel. Wdth of plates shal
be 50 mfm | ess than door width for single doors and 25 nmless for pairs of
doors. Height shall be 400 mm except where the bottomrail is |ess
than 400 mMmm the plate shall extend to within 13 nm of the panel nold or
gl ass bead. Edges of plates shall be bevel ed.
2.9.1.2 Mop Pl ates
Mop plates shall be Type J103 stainless steel. Wdth of plates shall be
50 mm less than door width for single doors and 25 mmless for pairs of
doors. The height shall be 100 mm Edges of netal plates shall be beveled.
2.9.2 Push Pl at es
2.9.2.1 Fl at Pl ates
Flat plates shall be Type J301 1.27 nm thick stainless steel. Edges of

nmetal plates shall be bevel ed.
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2.9.3 Door Pulls and Push/Pull Units
2.9.3.1 Door Pulls

Door pulls shall be Category J400 stai nl ess steel of plain nodern design
Pulls for hollow netal, mneral core wood or kal anein doors shall be Type
J405 thru-bolted to Type J301 flat push plates.

2.9.4 Push and Pull Bars

Push and pull bars shall be Category J500, alum num Edges of nounting
pl ates shall be bevel ed.

2.10  AUXI LI ARY HARDWARE

Auxi liary hardware, consisting of door holders, door stops, shall conform
to BHVA ANSI/BHVA Al156.16. Lever extension flush bolts shall be Type
L14081. Dust-proof strikes shall be Type L04011 for doors that are not fire
rated. Dust-proof strikes shall be Type L04021 for fire rated doors.

Q her auxiliary hardware of the types |listed below, shall conformto BHVA
ANSI / BHVA A156.16. Fl oor nounted door stop risers shall be used on al
doorstops that are not of sufficient height to stop the door

Gar ment Hooks: L13121

2.11 M SCELLANEQUS
2.11.1 Met al Threshol ds

Threshol ds shall conformto BHVA ANSI/BHVA Al156.21. Threshol ds for
exterior doors shall be bronze of the type indicated and shall provide
proper clearance and an effective seal with specified weather stripping.

Lat ching threshol ds shall be of such height that the bottom of the door
shall be 3 nm over the tread of the threshold and 3 nm bel ow the top of
the stop. Wiere required, thresholds shall be nodified to receive
projecting bolts of flush bolts. Thresholds for doors accessible to the
handi capped shal|l be bevel ed with slopes not exceeding 1:2 and with heights
not exceeding 13 mm Air |eakage rate of weatherstripping shall not exceed
0.775 liters per second per lineal neter of crack when tested in
accordance with ASTM E 283 at standard test conditions.

2.11.2 Rain Drips
Extruded al um num not |less than 1.78 mm thick, bronze anodi zed . Door
sill rain drips shall be 38 mMmto 44 nm high by 16 mm projection
Overhead rain drips shall be approxinmately 38 mm high by 63 nm projection
and shall extend 50 nm on either side of the door opening w dth.

2.11.3 Al um num Housed Type Wat herseal s

Weat herseal s of the type indicated shall consist of extruded al um num
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retainers not less than 1.78 mm wall thickness with neoprene, silicone
rubber, polyurethane or vinyl brush inserts. Al um numshall be bronze
anodi zed. Watherseal nmaterial shall be of an industrial/comercial grade.

Seal s shall remain functional through all weather and tenperature
conditions. Air |eakage rate of weatherstripping shall not exceed 0.775
liters per second per lineal nmeter of crack when tested in accordance with
ASTM E 283 at standard test conditions.

2.11. 4 Key Control Storage System

Key control storage systemshall conformto BHVA ANSI/BHVA A156.5, Type
E8351, capacity as required, and shall be properly |abeled for key
identification. Set up, identification |abeling and | ocation of the key
control storage shall be as directed at the Predelivery Conference.

2.11.5 Door St ops

Wal | stops, floor stops and conbi nati on stop and hol ders shall conformto
BHMA ANSI / BHVA Al156. 16.

2.12  FASTEN NGS

Fast eni ngs of proper type, size, quantity, and finish shall be supplied
with each article of hardware. Machi ne screws and expansi on shiel ds shal
be used for attaching hardware to concrete or nasonry. Fastenings exposed
to the weather in the finished work shall be of brass, bronze, or stainless
steel. Sex bolts, through bolts, or nachine screws and gronmmet nuts, where
used on reverse-bevel exterior doors equi pped with half-surface or

full -surface hinges, shall enploy one-way screws or other approved

t anper proof screws. Screws for the janb | eaf of half-nortise and
full-surface hinges attached to structural steel frames shall be one-way or
ot her approved tanper proof type.

2.13  FI N SHES
Unl ess ot herwi se specified, finishes shall conformto those identified in
BHVA ANSI / BHVA A156.18. Where painting of prinmed surfaces is required,
painting is specified in Section 09900 PAI NTI NG GENERAL

2.14 HARDWARE FOR FI RE DOORS

Hardware for fire doors shall conformto the requirenents of NFPA 80and
NFPA 101.

PART 3 EXECUTI ON
3.1  APPL| CATI ON

Har dware shall be located in accordance with DH -04 and DH 05, except that
deadl ocks shall be nounted 1220 mm above finish floor. Wen approved,
slight variations in |ocations or dinmensions will be permtted

Application shall be in accordance with DHI - A115.1G or DH A115-W Door
control devices for exterior doors such as closers and hol ders, shall be
attached to doors with thru bolts and nuts or sex bolts. Alternate
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fasteni ng met hods may be approved by the Contracting Oficer when

manuf acturers' docunentation is submitted to verify that the fastening

devi ces and door reinforcenments are adequate to resist w nd induced
stresses. Electric hardware itens and access control devices shall be
installed in accordance with manufacturer's printed installation procedures.

3.1.1 Hardware for Fire Doors

Hardware for fire doors shall be installed in accordance with the

requi renents of NFPA 80. Exit devices installed on fire doors shall have a
visible |abel bearing the marking "Fire Exit Hardware". O her hardware
installed on fire doors, such as |ocksets, closers, and hinges shall have a
visible |abel or stanp indicating that the hardware itens have been
approved by an approved testing agency for installation on fire-rated
doors.

3.1.2 Door - O osi ng Devi ces

Door - cl osi ng devi ces shall be installed and adjusted in accordance with the
tenpl ates and printed instructions supplied by the nmanufacturer of the
devices. Insofar as practicable, doors opening to or fromhalls and
corridors shall have the closer nounted on the room side of the door

3.1.3 Key Control Storage Systens
Key control storage systemshall be installed where directed
3.1. 4 Kick Plates and Mop Pl ates

Kick plates shall be installed on the push side of single-acting doors and
on both sides of double-acting doors. Mop plates shall be installed on the
pul | side of the single acting doors.

3.1.5 Auxiliary Hardware

Lever extension flush bolts shall be installed at the top and bottom of the
i nactive leaf of pairs of doors. The bottombolt shall operate into a
dust -proof floor strike or threshold.

3.1.6 Thr eshol ds

Threshol ds shall be secured with a mininmumof three fasteners per single
door width and six fasteners per double door width with a maxi nrum spaci ng
of 300 nm Exterior thresholds shall be installed in a bed of seal ant
Wi t h expansi on anchors and stainl ess steel screws, except that bronze or
anodi zed bronze thresholds shall be installed with expansion anchors with
brass screws. M ninmum screw size shall be No. 10 | ength, dependent on job
conditions, with a mnimmof 19 mmthread engagenent into the floor or
anchoring devi ce used. Thresholds shall have ends scribed neatly to janbs.

3.1.7 Rain Drips

Door sill rain drips shall align with the bottom edge of the door
Overhead rain drips shall align with bottom edge of door frame rabbet.
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Drips shall be set in sealant and fastened with stainless steel screws.
3.1.8 \Watherseal s

Weat herseal s shall be | ocated as indicated, snug to door face and fastened
in place with color matched netal screws after door and frames have been
finish painted. Screw spacing shall be as recomended by nanufacturer

3.1.9 Gasketi ng

CGasketing shall be installed at the inside edge of the hinge and head and

| atch sides of door franme. Franes shall be toleranced for a 3 nm

cl earance between door and frane. Franes shall be treated with tape priner
prior to installation.

3.2  OPERATI ONAL TESTS

Prior to acceptance of any electrical hardware system an operational test
shall be performed to deternine if devices are operating as intended by the
specifications. Wring shall be tested for correct voltage, current
carrying capacity, and proper grounding. Stray voltages in lock wring
shall be elimnated to prevent |ocking devices fromreleasing in critica
situations.

3.3 FIELD QUALI TY CONTROL

Supplier shall inspect the conpleted installation and certify that the
har dware has been furni shed and installed in accordance with the

manuf acturers' instructions and as specified. The inspection report shal
identify any mal functioning itens and recommend adj ustnent or repl acenent
as appropriate.

3.4 HARDWARE SETS

HW1  Door No. 101, 103, 117, 123, 128, 129

2 pr. Pivots, C07162, by door manufacturer x finish to natch
door

2 ea. Internediate pivots, 07382, by door manufacturer x finish
to match door

1 ea. Exit device, type 8, Function 08 x finish to match door

1 ea. Exit device, type 8, Function 02 x finish to match door

2 ea. Cl osers, 02041 x finish to match door

2 ea. Stops, L11371 x 612 x ES

1 ea. Threshol d, J12100 as detailed x 612

1 set Weat herstri pping, at head and janbs and neeting stiles, by
door manuf act urer

2 ea. Door sweeps, R1C415, by door manufacturer x finish to
mat ch door

HW?2  Door No. 102, 104, 116, 124, 127, 130,231
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2 pr. Pivots, C07162, by door manufacturer x finish to nmatch
door

2 ea. Internediate pivots, 07382, by door manufacturer x finish
to match door

2 ea. Cl osers, 02041 x finish to match door

4 ea. Push bars, J501 x by door manufacturer x factory finish to
mat ch door

2 ea. Stops, L12141 x 612 x ES

HW3  Door No. 106, 126

1 Y%opr. H nges, A2112 x 612

1 ea. Lockset, FO7 x 612

1 ea. C oser, (002011 x 694

1 ea. Ki ckpl ate, J102 x 612

1 ea. Stop, L12161 x 612

1 ea. Threshol d, J12100 x 612

HW4  Door No. 204

1 Y%opr. H nges, A2112 x 612

1 ea. Lockset, FO7 x 612

1 ea. C oser, (002011 x 694

1 ea. Ki ckpl ate, J102 x 612

1 ea. Stop, L12161 x 612

1 ea. Threshol d, J12100 x 612

HW5  Door No. 107

3 ea. H nges, A2112 x 612

1 ea. Lockset, FO7 x 612

1 set Sel f Latching Extension Flush Bolt set (Type 27) x 612
1 ea. Dust proof strike, L04021 x 612

1 ea. Threshol d, J12100 x 612

2 ea. Stops, L12161 x 612

HW 6 Door No. 108

3 pr. H nges, A2112 x 612

1 ea. Exit device, type 8, Function 08 x 612

1 ea. Exit device, type 8, Function 02 x 612

2 ea. G osers, (02011 x 694

2 ea. Ki ckpl ate, J102 x 612

1 ea. Threshol d, J12100 x 612

2 ea. Door sweeps, R3C415, x 709

1 set Weat herstri pping, at head, janbs, and neeting stiles
2 ea. Stops, L11371 x 612 x ES
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HW7  Door No. 110, 111, 216, 219

1 Y%opr. H nges, A2112 x 612

1 ea. Lockset, AM #0003 F12 x 612
1 ea. Stop, L12161 x 612

1 ea. Threshol d, J12100 x 612

HW8  Door No. 113, 229, 232, 301, 305, 306, 308, 308A, 315, 316

1 Y%opr. H nges, A2112 x 612

1 ea. Lockset, AM #0003 F12 x 612

1 ea. G oser, C02021 x 694

1 ea. Ki ckpl ate, J102 x 612

1 ea. Threshol d, J12100 x 612

1 set Weat herstri pping at head and j anbs
1 ea. Stop, L11371 x 612 x ES

1 ea. Door sweep, R3C415, x 709

HWM9  Door No. 114, 203, 205, 206, 208, 210, 212, 214, 221, 223,
227, 228, 236, 237, AM #0003 323

1 Y%opr. H nges, A2112 x 612
1 ea. Lockset, AM #0003 F12 x 612
1 ea. Stop, L12141 x 612 x ES

HW10  Door No. 115

3 pr. H nges, A2112 x 612

1 ea. Lockset, AM #0003 F12 x 612

1 set Sel f Latching Extension Flush Bolt set (Type 27) x 612
1 ea. Dust proof strike, L04021 x 612

1 ea. Threshol d, J12100 x 612

2 ea. Door sweeps, R1C415, x 709

1 set Weat herstri pping, at head, janbs, and neeting stiles

2 ea. Stops, L11371 x ES x 612

1 ea. Astragal , overl apping steel x 600

1 ea. Coordi nator, Type 21 x 612

HW11  Door No. 118, 122

2 pr. Pivots, C07162, by door manufacturer x finish to nmatch
door
2 ea. Internediate pivots, 07382, by door manufacturer x finish
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to match door

1 ea. Exit device, type 8, Function 08 x finish to match door

1 ea. Exit device, type 8, Function 02 x finish to match door

2 ea. O osers, 02041 x finish to match door, (Provide adapter as
needed to allow for clearance of overhead hol der)

2 ea. Overhead stop, C05241 x finish to match door

1 ea. Threshol d, J12100 x 612

HW12  Door No. 119, 120, 234, 235

1 Y%opr. H nges, A2111 x 612

1 ea. Push Plate, J304 x 612

1 ea. Pull Plate, J407 x 612

1 ea. C oser, (002021 x 694

1 ea. Ki ckpl ate, J102 x 612

1 ea. Stop, L12161 x 612

1 ea. Mop Plate, J103 x 612

1 ea. Garnent Hook, L12131 x 612

1 ea. Threshold, as detailed x narble

HW13  Door No. 211, 218,

1 Y%opr. H nges, A2111 x 612

1 ea. Push Plate, J304 x 612

1 ea. Pull Plate, J407 x 612

1 ea. C oser, (002021 x 694

1 ea. Ki ckpl ate, J102 x 612

1 ea. Stop, L12161 x 612

1 ea. Mop Plate, J103 x 612

1 ea. Garnent Hook, L12131 x 612
1 ea. Threshol d, J12100 x 612

HW14  Door No. 125

1 Y%opr. H nges, A2111 x 612

1 ea. Push Plate, J304 x 612

1 ea. Pull Plate, J407 x 612

1 ea. C oser, (02021 x 694

1 ea. Ki ckpl ate, J102 x 612

1 ea. Stop, L12141 x 612

1 ea. Mop Plate, J103 x 612

1 ea. Garnent Hook, L12131 x 612

HW15  Door No. 121

1 Y%opr. H nges, A2112 x 612
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1 ea. Lockset, FO7 x 612
1 ea. Stop, L12141 x 612

HW16  Door No. 302, 309, 310, 311, 312, 313, 314, 317, 318, 319,
320, 321, 322, 133M

Har dwar e by Door WManufacturer.

HW17  Door No. 303, 304

1 Y%opr. H nges, A2111 x 612
1 ea. Lockset, F19 x 612
1 ea. Stop, L12141 x 612

HW18  Door No. 307

1 Y%opr. H nges, A2112 x 612
1 ea. Lockset, F14, 612
1 ea. Stop, L12141 x 612

HW19  Door No. 201

3 pr. H nges, A2112 x 612

1 ea. Exit device, type 8, Function 13 x 612 (Ref. 2.4.10 Mechani ca
Pushbut t on | ock)

1 ea. Cylinder as required

1 ea. Exit device, type 8, Function 02 x 612

2 ea. O osers, (02041 x 612, (Provide adapter as
needed to allow for clearance of overhead hol der)

2 ea. Overhead stop, 005241 x 612

1 ea. Threshol d, J12100 as detailed x 612

HW20  Door No. 202

1 Y%opr. H nges, A2112 x 612
1 ea. Lockset, AM #0003 F12 x 612
1 ea. Stop, L12141 x 612

HW21  Door No. 207, 222, 224, 226

1 Y%opr. H nges, A2112 x 612

1 ea. Lockset, FO7 x 612

1 ea. Stop, L12161 x 612

1 ea. Threshol d, J12100 x 612
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HW22  Door No. 233

1 Y%opr. H nges, A2112 x 612

1 ea. Lockset, FO7 x 612

1 ea. Stop, L12161 x 612

1 ea. Threshol d, J12100 x 612

HW?23  Door No. 209, 220

1 Y%opr. H nges, A2112 x 612

1 ea. Exit device, type 8, Function 13 x 612 (Ref. 2.4.10 Mechani ca
Pushbut t on | ock)

1 ea. Cylinder as required

1 ea. O oser, 02021 x 612, (Provide adapter as needed
to allow for clearance of overhead hol der.)

1 ea. Ki ckpl ate, J102 x 612

1 ea. Overhead stop, 005241 x 612

1 ea. Threshol d, J12100 x 612

1 set Weat herstri ppi ng, at head and janbs

1 ea. Door Sweep, RLC415 x 709

HW?24  Door No. 213, 217

1 pr. Pivots, C07162, by door manufacturer x finish to nmatch
door
1 ea. Internediate pivots, 07382, by door manufacturer x finish
to match door
1 ea. Lockset, AM #0003 F12 by door manufacturer x finish to match door
1 ea. G oser, C02021 x finish to match door
1 ea. Stop, L12141 x 612

HW 25 Door No. 225 (Fire Rated)

3 pr. H nges, A8111 x 639

1 ea. Exit device, type 8, Function 13 x 612 (Ref. 2.4.10 Mechani ca
pushbutton | ock)

1 ea. Cylinder as required

1 ea. Exit device, type 8, Function 02 x 612

2 ea. O osers, (02041 x 612, (Provide adapter as
needed to allow for clearance of overhead hol der)

2 ea. Overhead stop, 005241 x 612

1 ea. Threshol d, J12100 x 612

HW26  Door No. 230

2 pr. Pivots, C07162, by door manufacturer x finish to nmatch
door
2 ea. Internediate pivots, 07382, by door manufacturer x finish
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to match door

1 ea. Exit device, type 8, Function 13 x 612 (Ref. 2.4.10 Mechani ca
pushbutton | ock)

1 ea. Exit device, type 8, Function 02 x 612

1 ea. Cylinder as required

2 ea. Cl osers, 02041 x finish to match door

2 ea. Stops, L11371 x finish to match door x ES

1 ea. Threshol d, J12180 as detailed x 612

1 set Weat herstri pping, at head and janbs and neeting stiles, by
door manuf act urer

2 ea. Door sweeps, R1C415, by door manufacturer x finish to
mat ch door

HW27  Door No. 131M 132M

3 pr. H nges, A2112 x 612

1 ea. Lockset, AM #0003 F12 x 612

1 set Sel f Latching Extension Flush Bolt set (Type 27) x 612
1 ea. Dust proof strike, L04021 x 612

1 ea. Threshol d, J12100 x 612

2 ea. Stops, L11371 x ES x 612

1 ea. Astragal , overl apping steel x 600

1 ea. Coordi nator, Type 21 x 612

-- BEnd of Section --
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PART 1

1.

1  REFERENCES

GENERAL

SECTI ON 15400

PLUMBI NG GENERAL PURPOSE

08/94

AMENDMENT NO.0003

The publications listed below forma part of this specification to the

extent referenced.
designation only.

The publications are referred to in the text by basic

Al'R CONDI TI ONI NG AND REFRI GERATI ON | NSTI TUTE (AR!)

ARl 700

ARl 1010

(1995; Apx C) Specifications for
Fl uorocarbon and O her Refrigerants

(1994) Sel f - Cont ai ned,
Mechani cal | y- Ref ri gerat ed Dri nki ng- Wat er
Cool ers

AMERI CAN NATI ONAL STANDARDS | NSTI TUTE ( ANSI)

ANSI Z721.10.1

ANSI Z721.10. 3

ANSI Z21. 22

ANSI Z21. 56

(1993; Z21.10.1a; Z21.10.1b; Z21.10. 1c)
Gas Water Heaters Vol. | Storage Water
Heaters with Input Ratings of 75,000 Btu
Per Hour or Less

(1998) Gas Water Heaters Vol. |11, Storage
Water Heaters with Input Ratings Above
75,000 Btu Per Hour, G rculating and

I nst ant aneous VWt er Heaters

(1986; Z21.22a) Relief Valves and
Autormatic Gas Shutoff Devices for Hot
Wat er Supply Systens

(1994; Zz21.56a) Gas-Fired Pool Heaters

AMERI CAN SCCI ETY FOR TESTI NG AND MATERI ALS (ASTM

ASTM A 47

ASTM A 47M

ASTM A 53

(1990; R 1995) Ferritic Malleable Iron
Casti ngs

(1990; R 1996) Ferritic Malleable Iron
Casti ngs

(1998) Pipe, Steel, Black and Hot-D pped,
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ASTM A

ASTM A

ASTM A

ASTM A

ASTM A

ASTM A

ASTM A

ASTM A

ASTM A

ASTM A

ASTM A

ASTM B

ASTM B

ASTM B

ASTM B

ASTM B

ASTM B

ASTM B

ASTM B

Air Depl oynent Facility Conpl ex FBADC
ACCOVMPANYI NG AMENDMVENT NO. 0003 TO SOLI CI TATI ON NO. DACA63- 00- B- 0018

74

105/ A 105M

183

193/ A 193M

515/ A 515M

516/ A 516M

518

518M

536

733

888

32

42

43

75

88

88M

111

117

Zi nc- Coat ed, Wl ded and Seani ess
(1998) Cast Iron Soil Pipe and Fittings

(1998) Carbon Steel Forgings for Piping
Appl i cations

(1998) Carbon Steel Track Bolts and Nuts
(1998) Alloy-Steel and Stainless Steel

Bolting Materials for Hi gh-Tenperature
Servi ce

(1997) Pressure Vessel Plates, Carbon
Steel, for Internediate- and

H gher - Tenperature Service

(1990; R 1996) Pressure Vessel Pl ates,
Carbon Steel, for Mderate- and

Lower - Tenper at ure Servi ce

(1992; R 1997) Corrosion-Resi stant
H gh-Silicon Iron Castings

(1992; R 1997) Corrosion-Resi stant
H gh-Silicon Iron Castings (Metric)

(1984; R 1993) Ductile Iron Castings

(1993) Wl ded and Seam ess Carbon Steel
and Austenitic Stainless Steel Pipe N pples

(1998) Hubl ess Cast Iron Soil Pipe and
Fittings for Sanitary and Storm Drain,

Wast e, and Vent Piping Applications

(1996) Sol der Met al

(1996) Seanl ess Copper Pipe, Standard Sizes

(1996) Seanl ess Red Brass Pi pe, Standard
Si zes

(1997) Seanl ess Copper Tube
(1996) Seanl ess Copper Water Tube
(1996) Seanl ess Copper Water Tube (Metric)

(1995) Copper and Copper-Al |l oy Seamn ess
Condenser Tubes and Ferrul e Stock

(1997) Qperating Salt Spray (FOG Apparatus
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ASTM B

ASTM B

ASTM B

ASTM B

ASTM B

ASTM B

ASTM B

ASTM B

ASTM C

ASTM C

ASTM C

ASTM D

ASTM D

ASTM D

ASTM D

ASTM D

ASTM D

ASTM D

152

152M

306

370

584

641

813

828

564

920

1053

638

638M

1004

1248

1785

2000

2235

(1997) Copper Sheet, Strip, Plate, and
Rol | ed Bar

(1997) Copper Sheet, Strip, Plate, and
Rol l ed Bar (Metric)

(1996) Copper Drai nage Tube (DW)

(1992) Copper Sheet and Strip for Building
Construction

(1996) Copper Al oy Sand Castings for
Ceneral Applications

(1993) Seanl ess and Wl ded Copper
Distribution Tube (Type D)

(1993) Liquid and Paste Fl uxes for
Sol dering Applications of Copper and
Copper Al |l oy Tube

(1992) Making Capillary Joints by
Sol deri ng of Copper and Copper Alloy Tube
and Fittings

(1997) Rubber CGaskets for Cast Iron Soi
Pi pe and Fittings

(1998) El astoneric Joint Seal ants

(1990; R 1995) Borosilicate d ass Pipe and
Fittings for Drain, Waste, and Vent (DW)
Appl i cations

(1997) Tensile Properties of Plastics

(1997) Tensile Properties of Plastics
(Metric)

(1994a) Initial Tear Resistance of Plastic
Fi | m and Sheeting

(1984; R 1989) Pol yet hyl ene Pl astics
Mol di ng and Extrusion Materials

(1996b) Poly(Vinyl Chloride) (PVC Plastic
Pi pe, Schedul es 40, 80, and 120

(1998) Rubber Products in Autonotive
Appl i cations

(1996a) Sol vent Cenent for
Acrylonitril e-Butadi ene-Styrene (ABS)
Pl astic Pipe and Fittings
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ASTM D

ASTM D

ASTM D

ASTM D

ASTM D

ASTM D

ASTM D

ASTM D

ASTM D

ASTM D

ASTM D

ASTM D

ASTM D

ASTM D

ASTM D

ASTM D

ASTM D

Air Depl oynent Facility Conpl ex FBADC
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2239

2241

2447

2464

2466

2467

2485

2564

2657

2661

2665

2672

2683

2737

2822

2846/ D 2846M

2855

(1996a) Pol yet hyl ene (PE) Plastic Pipe
(SIDR-PR) Based on Controlled Inside
Di anet er

(1996b) Pol y(Vinyl Chloride) (PVQO
Pressure-Rated Pi pe (SDR Series)

(1995) Pol yethyl ene (PE) Plastic Pipe,
Schedul es 40 and 80, Based on CQutside
D anet er

(1996a) Threaded Pol y(Vinyl Chloride)
(PVQO) Plastic Pipe Fittings, Schedule 80

(1997) Poly(Vinyl Chloride) (PVC) Plastic
Pi pe Fittings, Schedule 40

(1996a) Poly(Vinyl Chloride) (PVC Plastic
Pi pe Fittings, Schedule 80

(1991; R 1996) Eval uating Coatings for
H gh Tenperature Service

(1996a) Sol vent Cenents for Pol y(Vinyl
Chloride) (PVC Plastic Piping Systens

(1997) Heat Fusing Joining Pol yol efin Pipe
and Fittings

(1997a) Acrylonitrile-Butadi ene-Styrene
(ABS) Schedule 40 Plastic Drain, Waste,
and Vent Pipe and Fittings

(1998) Poly(Vinyl Chloride) (PVC) Plastic
Drain, Waste, and Vent Pipe and Fittings

(1996a) Joints for I PS PVC Pipe Using
Sol vent Cenent

(1998) Socket-Type Pol yethyl ene Fittings
for CQutside D aneter-Controlled
Pol yet hyl ene Pi pe and Tubi ng

(1996a) Pol yet hyl ene (PE) Plastic Tubing
(1991; R 1997) Asphalt Roof Cenent

(1997) Chlorinated Poly(Vinyl Chloride)
(CPVC) Plastic Hot- and Col d-Wat er
Distribution Systens

(1996) Maki ng Sol vent-Cenented Joints with
Pol y(Vinyl Chloride) (PVC Pipe and
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ASTM D

ASTM D

ASTM D

ASTM D

ASTM D

ASTM D

ASTM D

ASTM D

ASTM D

ASTM D

ASTM D

ASTM D

ASTM E

ASTM E

ASTM F

ASTM F

2996

3035

3122

3138

3139

3212

3261

3308

3311

4060

4101

4551

1

96

409

437

Fittings

(1995) Fil anent-Wund "Fi bergl ass”
(d ass- Fi ber - Rei nf or ced
Ther noset ti ng- Resi n) Pi pe

(1995) Pol yethyl ene (PE) Plastic Pipe
(DR-PR) Based on Controlled Qutside
Di anet er

(1995) Sol vent Cenents for Styrene-Rubber
(SR) Plastic Pipe and Fittings

(1995) Sol vent Cenents for Transition

Joi nts Between

Acrylonitril e-Butadi ene-Styrene (ABS) and
Pol y(Vinyl Chloride) (PVC Non-Pressure
Pi pi ng Conponents

(1998) Joints for Plastic Pressure Pipes
Using Fl exible Elastoneric Seal s

(1996a) Joints for Drain and Sewer Plastic
Pi pes Using Fl exible Elastonmeric Seal s

(1997) Butt Heat Fusion Pol yethyl ene (PE)
Plastic Fittings for Polyethyl ene (PE)
Pl astic Pi pe and Tubi ng

(1997) PTFE Resin Skived Tape

(1994) Drain, Waste, and Vent (DW)
Plastic Fittings Patterns

(1995) Abrasion Resistance of Organic
Coatings by the Taber Abraser

(1996a) Propylene Plastic Injection and
Extrusion Materials

(1996) Poly(Vinyl Chloride) (PVC) Plastic
Fl exi bl e Conceal ed Wat er - Cont ai nnment
Menbr ane

(1995) ASTM Ther nonet ers

(1995) Water Vapor Transm ssion of
Material s

(1995) Thernopl astic Accessi bl e and
Repl aceabl e Pl astic Tube and Tubul ar
Fittings

(1993) Threaded Chlorinated Pol y(Vinyl
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ASTM F 438

ASTM F 439

ASTM F 441/ F 441M

ASTM F 442/ F 442M

ASTM F 477

ASTM F 493

ASTM F 628

ASTM F 891

ASTM F 1290

ASTM F 1760

Chloride) (CPVC) Plastic Pipe Fittings,
Schedul e 80

(1993) Socket-Type Chlorinated Pol y(Vinyl
Chloride) (CPVC) Plastic Pipe Fittings,
Schedul e 40

(1993a) Socket-Type Chlorinated Pol y(Vi nyl
Chloride) (CPVC) Plastic Pipe Fittings,
Schedul e 80

(1997) Chlorinated Poly(Vinyl Chloride)
(CPVC) Plastic Pipe, Schedules 40 and 80

(1997) Chlorinated Poly(Vinyl Chloride)
(CPVC) Plastic Pipe (SDRPR)

(1996) El astoneric Seals (Gaskets) for
Joining Plastic Pipe

(1997) Sol vent Cenents for Chlorinated
Pol y(Vinyl Chloride) (CPVC) Plastic Pipe
and Fittings

(1997a) Acrylonitrile-Butadi ene-Styrene
(ABS) Schedule 40 Plastic Drain, Waste,
and Vent Pipe with a Cellular Core

(1996a) Coextruded Pol y(Vinyl Chloride)
(PVCO) Plastic Pipe with a Cellular Core

(1998) El ectrofusion Joining Polyolefin
Pi pe and Fittings

(1997) Coextruded Pol y(Vinyl Chloride)
(PVC) Non-Pressure Plastuc Pipe Having
Repr ocessed- Recycl ed Cont ent

AMERI CAN SOCI ETY OF HEATI NG REFRI GERATI NG AND Al R- CONDI TI ONI NG

ENG NEERS ( ASHRAE)

ASHRAE 34

ASHRAE 90. 1

(1992; Addenda a-j) Number Designation and
Safety O assification of Refrigerants

(1989; 90. 1b; 90.1c; 90.1d; 90.1le; 90.1g;
90.1i; 90.11; 90.1m 90.1n) Energy

Ef ficient Design of New Buil di ngs Except
Low Ri se Residential Buildings

ASME | NTERNATI ONAL ( ASME)

ASME A112.1.2

ASME Al112.6. 1M

(1991; R 1998) Air Gaps in Plunmbing Systens

(1997) Supports for O f-the-Fl oor Pl unbing
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ASNMVE

ASNMVE

ASNMVE

ASNMVE

ASNMVE

ASMVE

ASMVE

ASMVE

ASMVE

ASMVE

ASMVE

ASMVE

ASMVE

ASMVE

ASMVE

ASMVE

ASMVE

ASMVE

ASMVE

ASMVE

Al12.

Al12.

Al12.

Al12.

Al12.

Al12.

Al12.

Al12.

Al12.

Bl.2

B16.

B16.

B16.

B16.

B16.

B16.

B16.

B16.

B16.

B16.

Ar

0.1

3

4

5

12

15

18

21

22

23

24

14.

18.

19.

19.

19.

19.

21.

21.

36.

Depl oynment Facility Conpl ex FBADC
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1

M

M

2M

3M

aM

M

2M

2M

Fi xtures for Public Use
(1975; R 1998) Backwater Val ves
(1996) Plunbing Fixture Fittings

(1994; Errata 97, Supplenment 1998)
Enanel ed Cast Iron Pl unbi ng Fi xtures

1998 Vitreous China Plunbing Fi xtures

(1987; R 1996) Stainless Steel Pl unbing
Fi xtures (Designed for Residential Use)

(1994; Errata 1997 and 1998) Porcel ain
Enanel ed Forned Steel Plunbing Fixtures

(1991; R 1998) Fl oor Drains
(1983) Roof Drains
(1991; R 1998) d eanouts

(1983; R 1992) Pipe Threads, General
Pur pose (I nch)

(1992) Malleable Iron Threaded Fittings
(1992) Gray Iron Threaded Fittings

(1996; B16.5a) Pipe Flanges and Fl anged
Fittings NPS 1/2 thru NPS 24

(1998) Cast Iron Threaded Drai nage Fittings

(1985; R 1994) Cast Bronze Threaded
Fittings dasses 125 and 250

(1984; R 1994) Cast Copper Alloy Sol der
Joint Pressure Fittings

(1992) Nonnetallic Flat Gaskets for Pipe
Fl anges

(1995; B16.22a) Wought Copper and Copper
Al'l oy Sol der Joint Pressure Fittings

(1992; Errata Jan 1994) Cast Copper All oy
Sol der Joint Drainage Fittings - DW

(1991; R 1998) Cast Copper Alloy Pipe
Fl anges, O ass 150, 300, 400, 600, 900,
1500, and 2500, and Fl anged Fittings,
G ass 150 and 300
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ASMVE

ASNMVE

ASNMVE

ASNMVE

ASNMVE

ASMVE

ASMVE

ASMVE

ASMVE

ASSE

ASSE

ASSE

ASSE

ASSE

ASSE

ASSE

ASSE

ASSE

B16. 29

B16. 34

B16. 39

B31.1

B31.5

B40. 1

BPV VI I

BPV | X

Csh-1

Dv 1

(1994) W ought Copper and Wought Copper
Al'l oy Sol der Joint Drainage Fittings - DW

(1997) Valves - Flanged, Threaded, and
Wl di ng End

(1986; R 1998) Malleable Iron Threaded
Pi pe Unions d asses 150, 250, and 300

(1998) Power Piping
(1992; B31.5a) Refrigeration Piping

(1991) Gauges - Pressure Indicating D al
Type - El astic El enent

(1998) Boiler and Pressure Vessel Code;
Section VIIIl, Pressure Vessels Division 1
- Basi c Coverage

(1998) Boiler and Pressure Vessel Code;
Section I X, Wl ding and Brazing
Qualifications

(1998) Controls and Safety Devices for
Autormatically Fired Boilers

AMERI CAN SCCI ETY OF SANI TARY ENG NEERI NG ( ASSE)

1001

1002

1003

1005

1006

1011

1012

1013

1018

(1990) Pipe Applied Atnospheric Type
Vacuum Br eakers

(1986) Water O oset Flush Tank Ball Cocks

(1995) Water Pressure Reducing Val ves for
Donestic Water Supply Systens

(1986) Water Heater Drain Valves -
3/ 4-Inch Iron Pipe Size

(1989) Residential Use (Househol d)
D shwashers

(1995) Hose Connection Vacuum Breakers

(1995) Backflow Preventers with
I nternedi ate At nospheric Vent

(1993) Reduced Pressure Principle Backfl ow
Preventers

(1986) Trap Seal Priner Valves Water
Supply Fed
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ASSE 1037

(1990; Rev thru Mar 1990) Pressurized
Fl ushi ng Devi ces (Flushoneters) for
Pl unmbi ng Fi xtures

AMERI CAN WATER WORKS ASSCCI ATI ON ( AWM

AWM EVWV

AWM B300

AWM B301

AWM C105

AWM C203

AWM C606

AWM C700

AWM D100

AWM M20

(1995) Standard Met hods for the
Exam nation of Water and \Wast ewat er

(1992) Hypochlorites
(1992) Liquid Chlorine

(1993) Pol yet hyl ene Encasenent for
Ductile-l1ron Pipe Systens

(1997) Coal -Tar Protective Coatings and
Linings for Steel Water Pipelines - Enane
and Tape - Hot- Applied

(1997) G ooved and Shoul dered Joints

(1995) Col d-Water Meters - D splacenent
Type, Bronze Main Case

(1996) Wl ded Steel Tanks for Water Storage

(1973) Manual: Water Chlorination
Principles and Practices

AVERI CAN VEELDI NG SCCI ETY ( AWS)

AWS A5. 8

AWS B2. 2

(1992) Filler Metals for Brazing and Braze
Wl di ng

(1991) Brazing Procedure and Performance
Qualification

CAST I RON SO L PI PE | NSTI TUTE (Cl SPI')

a skl 301

a skl 310

Cl SPI HSN- 85

(1997) Hubless Cast Iron Soil Pipe and
Fittings for Sanitary and Storm Drain
Wast e, and Vent Piping Applications

(1997) Coupling for Use in Connection with
Hubl ess Cast Iron Soil Pipe and Fittings
for Sanitary and Storm Drain, Waste, and
Vent Pi ping Applications

(1985) Neoprene Rubber Gaskets for Hub and
Spigot Cast Iron Soil Pipe and Fittings

CODE OF FEDERAL REGULATI ONS ( CFR)
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10 CFR 430 Ener gy Conservation Program for Consurmer
Product s
21 CFR 175 I ndi rect Food Additives: Adhesives and

Conmponents of Coati ngs

COMVERCI AL | TEM DESCRI PTI ONS ( Cl D)

CID A-A-240 (Rev A) Shower Head, Ball Joint
CI D A- A-50012 (Basic) Garbage Disposal Machi ne,
Conmrer ci al

COPPER DEVELOPMENT ASSQOCI ATI ON ( CDA)
CDA Tube Handbook (1995) Copper Tube Handbook
COUNCI L OF AMERI CAN BUI LDI NG OFFI CI ALS (CABO

CABO A117.1 (1992; Errata Jun 1993) Accessible and
Usabl e Buildings and Facilities

FOUNDATI ON FOR CROSS- CONNECTI ON CONTROL AND HYDRAULI C RESEARCH
( FCCHR)

FCCCHR- 01 (1993) Manual of Cross-Connection Control
HYDRAULI C | NSTI TUTE (HI)
H 1.1-1.5 (1994) Centrifugal Punps

| NTERNATI ONAL ASSQCI ATI ON OF PLUMBI NG AND MECHANCI AL OFFI CI ALS

| APMO Z124. 1 (1995) Plastic Bathtub Units
| APMO Z7124. 3 (1995) Plastic Lavatories
| APMO Z124.5 (1997) Plastic Toilet (Water C osets) Seats
| APMO Z124. 9 (1993) Plastic Uinal Fixtures
MANUFACTURERS STANDARDI ZATI ON SOCI ETY OF THE VALVE AND FI TTI NGS
| NDUSTRY ( MBS)
MSS SP- 25 (1998) Standard Marking System for Val ves,
Fittings, Flanges and Uni ons
MSS SP- 44 (1996) Steel PipelLine Flanges
MSS SP-58 (1993) Pi pe Hangers and Supports -
Mat eri al s, Design and Manufacture
MSS SP- 67 (1995) Butterfly Val ves
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MSS SP- 69 (1996) Pi pe Hangers and Supports -
Sel ection and Application

MSS SP-70 (1990) Cast Iron Gate Val ves, Flanged and
Thr eaded Ends

MSS SP-71 (1997) Cast Iron Swi ng Check Val ves,
Fl anges and Threaded Ends

MSS SP-72 (1992) Ball Valves with Flanged or
Butt-Wel ding Ends for Ceneral Service

MSS SP-73 (1991; R 1996) Brazing Joints for Copper
and Copper Alloy Pressure Fittings

MSS SP-78 (1987; R 1992) Cast Iron Plug Val ves,
Fl anged and Threaded Ends

MSS SP- 80 (1997) Bronze Gate, d obe, Angle and Check
Val ves

MSS SP- 83 (1995) d ass 3000 Steel Pipe Unions
Socket - Wl di ng and Thr eaded

MSS SP- 85 (1994) Cast Iron dobe & Angle Val ves,
Fl anged and Threaded Ends

MSS SP-110 (1996) Ball Val ves Threaded,
Socket - Wl di ng, Sol der Joint, G ooved and
Fl ared Ends

NATI ONAL ASSCCI ATI ON OF PLUMBI NG HEATI NG COOLI NG CONTRACTORS
( NAPHCC)
NAPHCC PI unbi ng Code (1996) National Standard Pl unbi ng Code

NATI ONAL ELECTRI CAL MANUFACTURERS ASSOCI ATI ON ( NEMVA)

NEVA 250 (1991) Enclosures for Electrical Equipnent
(1000 Vol ts Maxi mum

NATI ONAL FI RE PROTECTI ON ASSCCI ATI ON ( NFPA)

NFPA 31 (1997; TIA 97-1) Installation of GOl

Bur ni ng Equi pnent
NFPA 54 (1996; Errata) National Fuel Gas Code
NFPA 90A (1996) Installation of Air Conditioning

and Ventilating Systens

NATI ONAL SANI TATI ON FOUNDATI ON ( NSF)
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NSF 3 (1996) Commerci al Spray-Type D shwashi ng
and d asswashi ng Machi nes

NSF 5 (1992) Water Heaters, Hot Water Supply
Boi |l ers, and Heat Recovery Equi prent

NSF 14 (1998) Plastics Piping Conponents and
Rel ated Materials

PLASTI C PI PE AND FI TTI NGS ASSCCI ATI ON ( PPFA)

PPFA- 01 (1991) Plastic Pipe in Fire Resistive
Construction

PLUMBI NG AND DRAI NAGE | NSTI TUTE (PDI)
PDI G 101 (1996) Testing and Rating Procedure for
Grease Interceptors wth Appendi x of
Sizing and Installation Data
PDI WH 201 (1992) Water Hanmer Arresters
SOC ETY OF AUTOMOTI VE ENG NEERS ( SAE)
SAE J 1508 (1996) Hose d anps
THE SCCI ETY FOR PROTECTI VE CQOATI NG ( SSPQ)
SSPC SP 5/ NACE 1 (1994) Wiite Metal Blast d eaning

UNDERVWRI TERS LABORATORI ES (UL)

UL 174 (1996; Rev thru Nov 1997) Househol d
El ectric Storage Tank WAater Heaters
UL 430 (1994; Rev thru Cct 1996) Waste Di sposers
UL 732 (1995; Rev Cct 1997) Gl -Fired Storage
Tank Water Heaters
UL 749 (1997) Househol d Di shwashers
UL 921 (1996) Comercial Electric D shwashers

1.2  STANDARD PRODUCTS
Specified materials and equi pment shall be standard products of a
manuf acturer regularly engaged in the manufacture of such products.
Speci fi ed equi pnment shall essentially duplicate equipnent that has
performed satisfactorily at |east two years prior to bid opening.
1.3 PERFORMANCE REQUI REMENTS

1.3.1 \Welding
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Pi pi ng shall be welded in accordance with qualified procedures using
performance-qualified wel ders and wel di ng operators. Procedures and

wel ders shall be qualified in accordance with ASME BPV | X. Wl ding
procedures qualified by others, and wel ders and wel di ng operators qualified
by anot her enpl oyer, nmay be accepted as permtted by ASME B31.1. The
Contracting Oficer shall be notified 24 hours in advance of tests, and the
tests shall be perfornmed at the work site if practicable. Wl ders or
wel di ng operators shall apply their assigned synbols near each weld they
make as a permanent record. Structural nenbers shall be welded in
accordance with Section 05090 WELDI NG STRUCTURAL

1.3.2 Cat hodi ¢ Protection and Pi pe Joi nt Bondi ng

Cat hodi ¢ protection and pipe joint bonding systens shall be in accordance
with Section 13110 CATHODI C PROTECTI ON SYSTEM ( SACRI FI Cl AL ANCDE)

1.4 ELECTR CAL WORK

Motors, notor controllers and notor efficiencies shall conformto the
requi renents of Section 16415 ELECTRI CAL WORK, INTERIOR  El ectrica

not or-driven equi pnent specified herein shall be provided conplete with
nmotors. Equi prent shall be rated at 60 Hz, single phase, ac unl ess
otherw se indicated. Were a notor controller is not provided in a
notor-control center on the electrical drawi ngs, a notor controller shal
be as indicated. Mdtor controllers shall be provided conplete with
properly sized thermal -overl oad protection in each ungrounded conduct or
auxiliary contact, and other equi prment, at the specified capacity, and

i ncluding an all owabl e service factor

1.5 SUBM TTALS
CGovernnent approval is required for submttals with a "GA" designation;
subm ttals having an "FI O designation are for information only. The
followi ng shall be subnmitted in accordance with Section 01330 SUBM TTAL
PROCEDURES
SD-01 Data
Wl di ng; FI O

A copy of qualified procedures and a |ist of nanes and identification
synbol s of qualified welders and wel di ng operators.

Vi br ati on- Absor bi ng Features; FIQO

Details of vibration-absorbing features, including arrangenent, foundation
pl an, di mensions and specifications.

SD- 04 Dr awi ngs
Pl unmbi ng System FI QO

Detail drawi ngs consisting of illustrations, schedul es, perfornmance charts,
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i nstructions, brochures, diagrans, and other information to illustrate the
requi renents and operations of each system Detail draw ngs for the

conpl ete pl unbi ng system i ncl udi ng piping |ayouts and | ocati ons of
connections; dinensions for roughing-in, foundation, and support points;
schemati c diagrans and wiring diagrans or connection and interconnection

diagrans. Detail draw ngs shall indicate clearances required for
mai nt enance and operation. Were piping and equi pnment are to be supported
other than as indicated, details shall include |Ioadings and proposed

support nethods. Mechanical drawi ng plans, elevations, views, and details,
shall be drawn to scale

El ectrical Schematics; FIQ

Conpl ete electrical schematic lineless or full line interconnection and
connection diagramfor each piece of nechanical equipnent having nore than
one automatic or manual electrical control device.

SD-06 | nstructions
Pl unmbi ng System FI QO

Di agrans, instructions, and other sheets proposed for posting.
Manuf acturer's recommendations for the installation of bell and spigot and
hubl ess joints for cast iron soil pipe.

SD- 09 Reports
Tests, Flushing and Disinfection ; FIO

Test reports in booklet formshowing all field tests perfornmed to adj ust
each conponent and all field tests perfornmed to prove conpliance with the
speci fied performance criteria, conpletion and testing of the installed
system Each test report shall indicate the final position of controls.

Backfl ow Preventi on Assenbly Tests; FIQO

Certification of proper operation shall be as acconplished in accordance
with state regulations by an individual certified by the state to perform
such tests. |If no state requirenent exists, the Contractor shall have the
manuf acturer's representative test the device, to ensure the unit is
properly installed and perform ng as i ntended. The Contractor shal
provide witten docunentation of the tests perforned and signed by the

i ndi vidual performng the tests.

SD- 13 Certificates
Mat eri al s and Equi prent; FIQO

Where materials or equi pnent are specified to conply with requirenents of
AGA, or ASME, proof of such conpliance. The label or listing of the
speci fied agency will be acceptable evidence. In lieu of the |abel or
listing, a witten certificate nay be submtted froman approved,
nationally recogni zed testing organi zati on equi pped to perform such
services, stating that the itens have been tested and conformto the
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requi renents and testing nethods of the specified agency. Were equi pnent
is specified to conformto requirenents of the ASME Boil er and Pressure
Vessel Code, the design, fabrication, and installation shall conformto the
code.

Bolts; FIO

Witten certification by the bolt nmanufacturer that the bolts furnished
conply with the specified requirenents. The certification shall include
illustrations of product-required nmarkings, the date of manufacture, and

t he nunber of each type of bolt to be furnished based on this certification

SD-19 Qperation and Maintenance Manual s
Pl unmbi ng System FI QO

Six copies of the operation manual outlining the step-by-step procedures
required for systemstartup, operation and shutdown. The manual shal

i ncl ude the manufacturer's name, nodel nunber, service nmanual, parts list,
and brief description of all equiprment and their basic operating features.
Six copies of the maintenance nmanual |isting routine naintenance
procedures, possible breakdowns and repairs. The manual shall include

pi pi ng and equi prent | ayout and sinplified wiring and control diagrans of
the system as install ed.

1.6 REGULATORY REQUI REMENTS
Pl unmbi ng work shall be in accordance with NAPHCC Pl unbi ng Code
1.7 PRQIECT/ SI TE CONDI TI ONS

The Contractor shall becone famliar with details of the work, verify
dinmensions in the field, and advise the Contracting Oficer of any
di screpancy before perform ng any work.

PART 2 PRCODUCTS
2.1 MNMATERIALS

Materials for various services shall be in accordance with TABLES | and 11
Pi pe schedul es shall be sel ected based on service requirenents. Pipe
fittings shall be conpatible with the applicable pipe materials. Plastic
pi pe, fittings, and solvent cenent shall neet NSF 14 and shall be NSF
listed for the service intended. Plastic pipe, fittings, and sol vent
cenent used for potable hot and cold water service shall bear the NSF sea
"NSF- PW" Pol ypropyl ene pipe and fittings shall conformto di nensiona
requi renents of Schedule 40, Iron Pipe size. Pipe threads (except dry
seal) shall conformto ASME Bl.20.1. G ooved pipe couplings and fittings
shall be fromthe sanme manufacturer. Material or equipnment containing | ead
shall not be used in any potable water system Hubless cast-iron soil pipe
shall not be installed underground, under concrete floor slabs, or in craw
spaces bel ow kitchen floors. Plastic pipe shall not be installed in air
pl enuns. Plastic pipe shall not be installed in a pressure piping system
in buildings greater than three stories including any basenent |evels.
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2.1.1 Pi pe Joint Materials

G ooved pi pe and hubl ess cast-iron soil pipe shall not be used under
ground. Joints and gasket materials shall conformto the follow ng:

a. Coupling for Cast-Iron Pipe: for hub and spigot type ASTM A 74,
AWM C606. For hubl ess type: CSPI 310

b. Coupling for Steel Pipe: AWWA C606.

c. Couplings for Gooved Pipe: Ductile Iron ASTM A 536 (G ade
65-45-12) Malleable Iron ASTM A 47, G ade 32510. Copper ASTM A 536.

d. Flange Gaskets: GCaskets shall be nade of non-asbestos nmaterial in
accordance with ASME B16.21. Gaskets shall be flat, 1.6 mm (1/16
inch) thick, and contain Aram d fibers bonded with Styrene
But adi ene Rubber (SBR) or Nitro Butadi ene Rubber (NBR). Gaskets
shall be the full face or self centering flat ring type. Gaskets
used for hydrocarbon service shall be bonded with NBR

e. Neoprene Gaskets for Hub and Cast-lron Pipe and Fittings: C SPI
HSN- 85.

f. Brazing Material: Brazing material shall conformto AWS A5. 8,
BCuP- 5.

g. Brazing Flux: Flux shall be in paste or liquid form appropriate
for use with brazing material. Flux shall be as follows:
| ead-free; have a 100 percent flushable residue; contain slightly
aci dic reagents; contain potassium borides; and contain fluorides.
Silver brazing materials shall be in accordance with AWS A5. 8.

h. Solder Material: Solder netal shall conformto ASTM B 32 95-5
tin-antinony.

i. Solder Flux: Flux shall be liquid form non-corrosive, and
conformto ASTM B 813, Standard Test 1.

j. PTFE Tape: PTFE Tape, for use with Threaded Metal or Plastic
Pi pe, ASTM D 3308.

k. Rubber Gaskets for Cast-Iron Soil-Pipe and Fittings (hub and
spi got type and hubl ess type): ASTM C 564.

. Rubber Gaskets for Grooved Pipe: ASTM D 2000, maxi mum tenperature
110 degrees C (230 degrees F).

m Flexible Elastoneric Seals: ASTM D 3139, ASTM D 3212 or ASTM F 477.

n. Bolts and Nuts for Grooved Pipe Couplings: Heat-treated carbon
steel, ASTM A 183.

0. Solvent Cenent for Transition Joints between ABS and PVC
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Nonpr essure Pi pi ng Conponents: ASTM D 3138.
p. Plastic Solvent Cenent for ABS Plastic Pipe: ASTM D 2235.

g. Plastic Solvent Cenent for PVC Plastic Pipe: ASTM D 2564 and ASTM
D 2855.

r. Plastic Solvent Cenment for CPVC Plastic Pipe: ASTMF 493.

s. Flanged fittings including flanges, bolts, nuts, bolt patterns,
etc., shall be in accordance with ASME B16.5 cl ass 150 and shall
have the manufacturer's tradenmark affixed in accordance with MS
SP-25. Flange material shall conformto ASTM A 105/ A 105M Blind
flange material shall conformto ASTM A 516/ A 516M col d servi ce
and ASTM A 515/ A 515M for hot service. Bolts shall be high
strength or internmediate strength with material conformng to ASTM
A 193/ A 193M

t. Plastic Solvent Cenent for Styrene Rubber Plastic Pipe: ASTMD
3122.

2.1.2 M scel | aneous Materials
M scel | aneous materials shall conformto the follow ng:
a. Water Hammer Arrester: PDI WH 201.
b. Copper, Sheet and Strip for Building Construction: ASTM B 370.
c. Asphalt Roof Cenent: ASTM D 2822.
d. Hose danps: SAE J 1508.
e. Supports for O f-The-Fl oor Plunbing Fixtures: ASME All2.6.1M
f. Metallic Ceanouts: ASME All12.36.2M
g. Plunbing Fixture Setting Conpound: A preforned flexible ring seal
nol ded from hydrocarbon wax nmaterial. The seal material shall be
nonvol atil e nonasphaltic and contai n germ cide and provide
wat erti ght, gastight, odorproof and verm nproof properties.
h. Coal -Tar Protective Coatings and Linings for Steel Water Pipelines:
AWM C203.
i. Hypochlorites: AWMW B300.
j. Liquid Chlorine: AWMWA B301.
k. Polyethyl ene Encasenent for Ductile-lron Piping: AWWA C105.
I. Gauges - Pressure and VacuumIndicating Dial Type - Elastic

El enrent: ASME B40. 1.
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m Thernoneters: ASTME 1.

2.1.3 Pi pe Insulation Materia
I nsul ati on shal
MECHANI CAL SYSTEMS

2.2

Pl PE HANGERS, | NSERTS, AND SUPPORTS

Pi pe hangers, inserts, and supports shal

2.3 VALVES
Val ves shal
mm (2-1/2 inches) and snaller shal
pi pe and sol der-type connections for tubing.
| arger shal
shal | be based upon the application

be provided on supplies to equi pment and fi xtures.
be bronze with threaded bodies for
Val ves 80 nm (3 inches)

have flanged iron bodies and bronze trim
G ooved end val ves may be provided if

be as specified in Section 15080 THERMAL | NSULATI ON FOR

conformto MSS SP-58 and MSS SP-69.

Val ves 65

and
Pressure ratings

the manufacturer certifies that the valves neet the perfornmance

requi renents of applicable MS standard.
fol |l owi ng standards:

Description
Butterfly Val ves

Cast-lron Gate Val ves,
Thr eaded Ends

Fl anged and

Cast-lron Swi ng Check Val ves,
Thr eaded Ends

Fl anged and

Bal |
for

Val ves with Fl anged Butt-Wel di ng Ends
Ceneral Service

Bal |
Sol der Joi nt,

Val ves Threaded, Socket-Wel di ng,
G ooved and Fl ared Ends

Cast-lron Plug Val ves,
Thr eaded Ends

Fl anged and

Bronze Gate, d obe, Angle, and Check Val ves

Steel Valves, Socket Wl ding and Threaded Ends
Cast-l1ron d obe and Angl e Val ves,

Thr eaded Ends

Fl anged and

Vacuum Rel i ef Val ves

Wat er Pressure Reduci ng Val ves

Val ves shal

conformto the

St andar d

MBS SP- 67

MBS SP-70

M5S SP-71

MBS SP-72

M5S SP-110

MBS SP-78

MBS SP- 80

ASME B16. 34

MBS SP- 85

ASSE 1001

ASSE 1003
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Description St andard

Water Heater Drain Val ves ASSE 1005

Trap Seal Prinmer Valves ASSE 1018

Tenperature and Pressure Relief Valves ANSI Z21. 22

for Hot Water Supply Systens

Tenperature and Pressure Relief Valves ASME CSD- 1

for Automatically Fired Hot

Water Boilers Safety Code No., Part CW
Article 5

2.3.1 Wal | Faucets

Wal | faucets with vacuum breaker backfl ow preventer shall be brass with 20
mm (3/4 inch) nale inlet threads, hexagon shoul der, and 20 mm (3/4 inch)
hose connection. Faucet handle shall be securely attached to stem

2.3.2 WAll Hydrants

VWal | hydrants with vacuum breaker backfl ow preventer shall have a

ni ckl e-brass or nickel -bronze wall plate or flange with nozzle and

det achabl e key handle. A brass or bronze operating rod shall be provided
within a gal vani zed iron casing of sufficient length to extend through the
wal | so that the valve is inside the building, and the portion of the
hydrant between the outlet and valve is self-draining. A brass or bronze
val ve with coupling and union el bow having netal -to-netal seat shall be
provided. Valve rod and seat washer shall be renovabl e through the face of
the hydrant. The hydrant shall have 20 nm (3/4 inch) exposed hose thread
on spout and 20 mMmm (3/4 inch) nale pipe thread on inlet.

2.3.3 Lawn Faucets

Lawn faucets shall be brass, with either straight or angle bodies, and
shall be of the conpression type. Body flange shall be provided with
internal pipe thread to suit 20 mMm (3/4 inch) pipe. Body shall be
suitable for wench grip. Faucet spout shall have 20 mm (3/4 inch) exposed
hose threads. Faucet handle shall be securely attached to stem

2.3. 4 Yard Hydrants

Yard box or post hydrants shall have val ve housi ngs | ocated bel ow frost
lines. Water fromthe casing shall be drained after valve is shut off.
Hydrant shall be bronze with cast-iron box or casing guard. "T" handl e key
shal | be provided

2.3.5 Rel i ef Val ves
Water heaters and hot water storage tanks shall have a conbi nation pressure

and tenperature (P&T) relief valve. The pressure relief elenment of a P&T
relief valve shall have adequate capacity to prevent excessive pressure
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buil dup in the systemwhen the systemis operating at the maxi numrate of
heat input. The tenperature elenment of a P&T relief valve shall have a
relieving capacity which is at least equal to the total input of the

heat ers when operating at their maxi numcapacity. Relief valves shall be
rated according to ANSI Z21.22. Relief valves for systens where the

maxi mumrate of heat input is less than 59 kW (200,000 Btuh) shall have 20
mm (3/4 inch) mnimuminlets, and 20 mm (3/4 inch) outlets. Relief

val ves for systens where the nmaximumrate of heat input is greater than 59
kW (200, 000 Btuh) shall have 25 mm (1 inch) mninuminlets, and 25 nm (1
inch) outlets. The discharge pipe fromthe relief valve shall be the size
of the valve outlet.

2.3.6 Thernostatic M xing Val ves

M xi ng val ves, thernostatic type, shall be line size and shall be
constructed with rough or finish bodies either with or w thout plating.
Each val ve shall be constructed to control the mxing of hot and cold water
and to deliver water at a desired tenperature regardl ess of pressure or

i nput tenperature changes. The control elenment shall be of an approved
type. The body shall be of heavy cast bronze, cast iron, and interior
parts shall be brass, bronze, or copper. The valve shall be equipped wth
necessary stops, check val ves, unions, and sedinent strainers on the
inlets. Mxing valves shall maintain water tenperature within 2 degrees C
of any setting.

2.4  FI XTURES

Fi xtures shall be water conservation type, in accordance w th NAPHCC
Pl umbi ng Code. Fixtures for use by the physically handi capped shall be in
accordance with CABO A117.1. \Vitreous china, nonabsorbent, hard-burned,
and vitrified throughout the body shall be provided. Porcelain enanel ed
ware shall have specially selected, clear white, acid-resisting enane
coating evenly applied on surfaces. No fixture will be accepted that shows
cracks, crazes, blisters, thin spots, or other flaws. Fixtures shall be
equi pped with appurtenances such as traps, faucets, stop valves, and drain
fittings. Each fixture and piece of equipnent requiring connections to the
drai nage system except grease interceptors, shall be equipped with a trap
Brass expansion or toggle bolts capped with acorn nuts shall be provided
for supports, and polished chrom umpl ated pi pe, valves, and fittings shal
be provi ded where exposed to view. Fixtures with the supply discharge
bel ow the rimshall be equi pped with backfl ow preventers. Internal parts
of flush and/or flushoneter val ves, shower m xing val ves, shower head face
pl ates, pop-up stoppers of lavatory waste drains, and pop-up stoppers and
overfl ow tees and shoes of bathtub waste drains may contain acetal resin,
fluorocarbon, nylon, acrylonitrile-butadi ene-styrene (ABS) or other plastic
material, if the material has provided satisfactory service under actua
conmmercial or industrial operating conditions for not |ess than 2 years.
Plastic in contact with hot water shall be suitable for 82 degrees C (180
degrees F) water tenperature. Plunbing fixtures shall be as indicated in
par agr aph PLUMBI NG FI XTURE SCHEDULE

2.4.1 Lavatori es

Enanel ed cast-iron lavatories shall be provided with two cast-iron or stee
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brackets secured to the underside of the apron and drilled for bolting to
the wall in a nmanner simlar to the hanger plate. Exposed brackets shal
be porcel ai n enanel ed.

2.5 BACKFLOW PREVENTERS

Backfl ow preventers shall be approved and |listed by the Foundati on For
Cross- Connection Control & Hydraulic Research. Reduced pressure principle
assenbl i es, doubl e check val ve assenblies, atnospheric (nonpressure) type
vacuum breakers, and pressure type vacuum breakers shall be tested,
approved, and listed in accordance with FCCCHR-01. Backflow preventers
with internedi ate atnmospheric vent shall conformto ASSE 1012. Reduced
pressure principle backflow preventers shall conformto ASSE 1013. Hose
connecti on vacuum breakers shall conformto ASSE 1011. Pipe applied

at nospheri c type vacuum breakers shall conformto ASSE 1001. Air gaps in
pl unbi ng systens shall conformto ASME Al112. 1. 2.

2.6 DRAI NS
2.6.1 Fl oor and Shower Drains

Fl oor and shower drains shall consist of a galvanized body, integra
seepage pan, and adjustable perforated or slotted chrom umpl ated bronze,
ni ckel -bronze, or nickel-brass strainer, consisting of grate and threaded
collar. Floor drains shall be cast iron except where netallic

wat er proofing menbrane is installed. Drains shall be of double drai nage
pattern for enbedding in the floor construction. The seepage pan shal
have weep hol es or channels for drainage to the drainpipe. The strainer
shal |l be adjustable to floor thickness. A clanping device for attaching
flashing or waterproofing nmenbrane to the seepage pan w t hout damagi ng the
flashing or waterproofing nmenbrane shall be provided when required. Drains
shal |l be provided with threaded or caul ked connection. In lieu of a

caul ked joint between the drain outlet and waste pi pe, a neoprene rubber
gasket conformng to ASTM C 564 may be installed, provided that the drain
is specifically designed for the rubber gasket conpression type joint.

Fl oor and shower drains shall conformto ASME Al12.21. 1M

2.6.1.1 Metal li c Shower Pan Drains

VWhere netallic shower pan nenbrane is installed, polyethylene drain wth
corrosion-resi stant screws securing the clanping device shall be provided.
Pol yet hyl ene drains shall have fittings to adapt drain to waste piping.
Pol yet hyl ene for floor drains shall conformto ASTM D 1248. Drains shal
have separate cast-iron "P" trap, circular body, seepage pan, and strainer
unl ess ot herw se i ndi cat ed.

2.6.1.2 Drai ns and Backwat er Val ves
Drai ns and backwater valves installed in connection w th waterproofed
floors or shower pans shall be equi pped with bolted-type device to securely

clanmp fl ashing.

2.6.2 Area Drains
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Area drains shall be plain pattern with polished stainless steel perforated
or slotted grate and bottomoutlet. The drain shall be circular or square
with a 300 mm (12 inch) nomnal overall width or dianmeter and 250 mm (10
inch) nominal overall depth. Drains shall be cast iron wth

manuf acturer's standard coating. Gate shall be easily lifted out for
cleaning. Qutlet shall be suitable for inside caul ked connection to drain
pi pe. Drains shall conformto ASME All12.21. 1M

2.6.3 Si ght Drains

Si ght drains shall consist of body, integral seepage pan, and adjustable
strainer with perforated or slotted grate and funnel extension. The
strainer shall have a threaded collar to permt adjustnment to floor

thi ckness. Drains shall be of double drai nage pattern suitable for
enbedding in the floor construction. A clanping device for attaching
flashing or waterproofing nmenbrane to the seepage pan w t hout damagi ng the
flashing or nmenbrane shall be provided for other than concrete
construction. Drains shall have a gal vani zed heavy cast-iron body and
seepage pan and chrom umpl ated bronze, nickel-bronze, or nickel-brass
strai ner and funnel conbination. Drains shall be provided with threaded or
caul ked connection and with a separate cast-iron "P" trap, unless otherw se
i ndicated. Drains shall be circular, unless otherw se indicated. The
funnel shall be securely nmounted over an opening in the center of the
strainer. M ninmum di nensions shall be as foll ows:

Area of strainer and collar 0.023 square neters (36 square
i nches)

Hei ght of funnel 95 mMm (3-3/4 inches)

Di anmeter of |ower portion 50 mMmm (2 i nches)
of funne

Di amet er of upper portion 100 mm (4 inches)
of funne

2.7 SHOAER PAN
Shower pan may be copper, or nonnetallic nmaterial
2.7. 1 Sheet Copper
Sheet copper shall be 4.9 kg per square neter (16 ounce) weight.
2.7.2 Pl astici zed Polyvinyl Chloride Shower Pan Materia
Material shall be sheet form The material shall be 1.016 nm (0. 040 inch)
m ni mum t hi ckness of plasticized pol yvinyl chloride or chlorinated
pol yet hyl ene and shall be in accordance with ASTM D 4551
2.7.3 Nonpl asti ci zed Pol yvinyl Chloride (PVC) Shower Pan Materi al
Mat erial shall consist of a plastic waterproofing nmenbrane in sheet form

The material shall be 1.016 mm (0.040 inch) m nimmthickness of
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nonpl asti ci zed PVC and shall have the follow ng m ni nrum properti es:
a. ASTM D 638M or
Utimate Tensile Strength: 1.79 MPa (2600 psi)
Utimte Elongation: 398 percent
100 Percent Mbdul us: 3.07 MPa (445 psi)
b. ASTM D 1004:

Tear Strength: 53 kil onewt ons per neter (300 pounds
per inch)

c. ASTME 96:

Per meance: 0.46 ng per Pa per second per square
nmeter (0.008 pernmns)

d. Qher Properties:

Specific Gavity: 1.29
PVC Sol vent : &l dabl e
Col d Crack: m nus 47 degrees C (-53 degrees F)

Di nensional stability,
100 degrees C (212 minus 2.5 percent degrees F)
Har dness, Shore A 89

2.8 TRAPS

Unl ess ot herwi se specified, traps shall be plastic per ASTM F 409 or
copper-all oy adjustable tube type with slip joint inlet and swivel. Traps
shall be wi thout a cleanout. Tubes shall be copper alloy with walls not
less than 0.813 mm (0.032 inch) thick within comercial tol erances, except
on the outside of bends where the thickness may be reduced slightly in
manuf acture by usual conmercial nmethods. Inlets shall have rubber washer
and copper alloy nuts for slip joints above the discharge |level. Sw vel
joints shall be below the discharge | evel and shall be of netal -to-netal or
nmetal -to-plastic type as required for the application. Nuts shall have
flats for wench grip. Qutlets shall have internal pipe thread, except
that when required for the application, the outlets shall have sockets for
sol der-joi nt connections. The depth of the water seal shall be not |ess
than 50 nm (2 inches). The interior dianeter shall be not nore than 3.2
mm (1/8 inch) over or under the nomnal size, and interior surfaces shal
be reasonably snooth throughout. A copper alloy "P" trap assenbly
consi sting of an adjustable "P" trap and threaded trap wall nipple with
cast brass wall flange shall be provided for lavatories. The assenbly
shall be a standard manufactured unit and nmay have a rubber-gasketed swi vel
j oint.

2.9 WATER HEATERS
Wat er heater types and capacities shall be as indicated. Each gas-fired

wat er heater or booster water heater shall have controls with an adjustable
range that includes 49 to 82 degrees C (120 to 180 degrees F). Hot wat er
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systens utilizing recirculation systens shall be tied into building

of f-hour controls. The thermal efficiencies and standby heat | osses shal
conformto TABLE Il for each type of water heater specified. The only
exception is that storage water heaters and hot water storage tanks havi ng
nore than 2000 liters storage capacity need not neet the standard | oss
requirenent if the tank surface area is not insulated to R 12.5 and if a
standing light is not used. Plastic naterials polyetherimde (PEI) and
pol yet her sul fone (PES) are forbidden to be used for vent piping of
conbusti on gases.

2.9.1 Automatic Storage Type
Heaters shall be conplete with control system tenperature gauge, and
pressure gauge, and shall have ASME rated conbi nati on pressure and
tenperature relief valve.

2.9.1.1 Gas-Fired Type
Gas-fired water heaters shall conformto ANSI Z21.10.1 when input is 22 KO
(75,000 But per hour) or less or ANSI Z21.10.3 for heaters w th input
greater than 22 KO (75,000 But per hour).

2.9.1.2 El ectric Type
Electric type water heaters shall conformto UL 174 with dual heating
el ement s. Each el enent shall be 4.5 KW The elenents shall be wired so

that only one el enent can operate at a tine.

2.10 PARAGRAPH DELETED AMEND 0001

2.11  PUWS
2.11.1 G rcul ati ng Punps

Donestic hot water circulating punps shall be electrically driven,

singl e-stage, centrifugal, with nechanical seals, suitable for the intended
service. Punp capacities, efficiencies, notor sizes, speeds, and inpeller
types shall be as shown. Punp and notor shall be close-coupled with an
overhung inpeller, or supported by the piping on which it is installed.

The shaft shall be one-piece, heat-treated, corrosion-resisting steel with
i mpel I er and snoot h- surfaced housi ng of bronze. Mtor shall be totally
encl osed, fan-cool ed and shall have sufficient wattage (horsepower) for
the service required. Punp shall conformto H 1.1-1.5. Each punp notor
shal |l be equi pped with an across-the-line nagnetic controller in a NEMA 250,
Type 1 enclosure with "START-STOP" switch in cover. Punp notors snaller
than 746 W (Fractional horsepower punp notors) shall have integral therma
overload protection in accordance with Section 16415 ELECTRI CAL WORK,

I NTERI OR.  Q@uards shall shield exposed noving parts

2.11.2 Controls

Each punp notor shall be provided with encl osed across-the-line-type
magnetic controller conplete in a NEMA 250 Type 1 enclosure with three
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posi tion, "HAND- OFF- AUTOVATIC, " selector switch in cover. Punps shall be
automatically started and stopped by float or pressure switches, as

i ndi cated. The punps shall start and stop at the | evels and pressures

i ndi cat ed.

.11.3 Fl exi bl e Connectors

Fl exi bl e connectors shall be provided at the suction and di scharge of each
punp that is 1 hp or larger. Connectors shall be constructed of neoprene,
rubber, or braided bronze, with dass 150 standard flanges. Flexible
connectors shall be Iine size and suitable for the pressure and tenperature
of the intended service.

.12 DOMVESTI C WATER SERVI CE METER

Cold water neter shall be of the positive displacenent type conformng to
AWM C700. Meter register may be round or straight reading type, as
provided by the local utility. Meter shall be provided with a pul se
generator, renote readout register and all necessary wiring and accessories.

PART 3 EXECUTI ON

3.

1  GENERAL | NSTALLATI ON REQUI REMENTS

Piping located in air plenuns shall conformto NFPA 90A requirenents.

Pl astic pipe shall not be installed in air plenuns. Piping |ocated in
shafts that constitute air ducts or that enclose air ducts shall be
nonconbusti bl e in accordance with NFPA 90A. Installation of plastic pipe
where in conpliance with NFPA may be installed in accordance with PPFA-01.
The pl unbi ng system shall be installed conplete with necessary fixtures,
fittings, traps, valves, and accessories. Water and drai nage pi ping shal
be extended 1.5 m outside the building, unless otherw se indicated. A
gate val ve and drain shall be installed on the water service line inside
the buil ding approxi mately 150 mm above the floor from point of entry.

Pi pi ng shall be connected to the exterior service |lines or capped or
plugged if the exterior service is not in place. Sewer and water pipes
shall be laid in separate trenches, except when otherwi se shown. Exterior
underground utilities shall be at |east 300 nm bel ow the average | oca
frost depth or as indicated on the drawings. |If trenches are closed or
the pi pes are otherw se covered before being connected to the service
lines, the location of the end of each plunbing utility shall be narked
with a stake or other acceptable nmeans. Valves shall be installed with
control no |lower than the val ve body.

.1.1 Water Pipe, Fittings, and Connections

.1.1.1 Uilities

The piping shall be extended to fixtures, outlets, and equi prent. The
hot -wat er and col d-wat er pi pi ng systemshall be arranged and installed to
permt draining. The supply line to each item of equi pnent or fixture,
except faucets, flush valves, or other control valves which are supplied
with integral stops, shall be equipped with a shutoff valve to enable
isolation of the itemfor repair and mnai ntenance without interfering with
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operation of other equipnment or fixtures. Supply piping to fixtures,
faucets, hydrants, shower heads, and flushing devices shall be anchored to
prevent novenent.

3.1.1.2 Cutting and Repairing

The work shall be carefully laid out in advance, and unnecessary cutting of
construction shall be avoided. Darmage to building, piping, wiring, or

equi prent as a result of cutting shall be repaired by nmechanics skilled in
the trade invol ved

3.1.1.3 Protection of Fixtures, Materials, and Equi pnent

Pi pe openings shall be closed with caps or plugs during installation

Fi xtures and equi pnent shall be tightly covered and protected against dirt,
wat er, chem cals, and mechanical injury. Upon conpletion of the work, the
fixtures, materials, and equi pnent shall be thoroughly cleaned, adjusted,
and operated. Safety guards shall be provided for exposed rotating

equi prent .

3.1.1. 4 Mai ns, Branches, and Runouts

Pi pi ng shall be installed as indicated. Pipe shall be accurately cut and
worked into place without springing or forcing. Structural portions of the
buil di ng shall not be weakened. Aboveground piping shall run parallel wth
the Iines of the building, unless otherw se indicated. Branch pipes from
service lines may be taken fromtop, bottom or side of main, using
crossover fittings required by structural or installation conditions.
Supply pipes, valves, and fittings shall be kept a sufficient distance from
other work and other services to permt not |less than 12 mm between
finished covering on the different services. Bare and insul ated water
lines shall not bear directly against building structural elenments so as to
transmt sound to the structure or to prevent flexible nmovenent of the
lines. Water pipe shall not be buried in or under floors unless
specifically indicated or approved. Changes in pipe sizes shall be nade
with reducing fittings. Use of bushings will not be permtted except for
use in situations in which standard factory fabricated conponents are

furni shed to accommodat e specific excepted installation practice. Change
in direction shall be made with fittings, except that bending of pipe 100
mm (4 inches) and snaller will be permtted, provided a pipe bender is
used and wi de sweep bends are forned. The center-line radius of bends
shall be not less than six dianmeters of the pipe. Bent pipe show ng kinks,
wrinkles, flattening, or other nmalformations will not be acceptabl e.

3.1.1.5 Pi pe Drains
Pi pe drains indicated shall consist of 20 mm (3/4 inch) hose bibb with
renewabl e seat and gate valve ahead of hose bibb. At other |ow points,
20 mm (3/4 inch) brass plugs or caps shall be provided. Disconnection of
the supply piping at the fixture is an acceptabl e drain.

3.1.1.6 Expansi on and Contraction of Piping

Al l owance shall be made throughout for expansion and contraction of water
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pi pe. Each hot-water and hot-water circulation riser shall have expansion
| oops or other provisions such as offsets, changes in direction, etc.
where indicated and/or required. Risers shall be securely anchored as
required or where indicated to force expansion to | oops. Branch
connections fromrisers shall be nade with anple swing or offset to avoid
undue strain on fittings or short pipe lengths. Horizontal runs of pipe
over 15 m in length shall be anchored to the wall or the supporting
construction about mdway on the run to force expansion, evenly divided,
toward the ends. Sufficient flexibility shall be provided on branch
runouts frommains and risers to provide for expansion and contraction of
piping. Flexibility shall be provided by installing one or nore turns in
the Iine so that piping will spring enough to allow for expansi on wi thout
straining. |f mechanical grooved pipe coupling systens are provided, the
deviation fromdesign requirenments for expansion and contraction nmay be
al | oned pendi ng approval of Contracting Oficer

3.1.1.7 Conmrer ci al - Type Water Hammer Arresters

Conmer ci al -type water hamer arresters shall be provided on hot- and

col d-wat er supplies and shall be |ocated between the |ast and next to | ast
fixture and additionally at the m dpoint of lines of greater than 6096 nm
with precise |ocation and sizing to be in accordance with PDI WH 201

Wat er hanmer arresters, where conceal ed, shall be accessible by nmeans of
access doors or renovabl e panels. Comercial -type water hanmer arresters
shall conformto PDI WH 201. Vertical capped pipe colums will not be
permtted.

3.1.2 Joints

Installation of pipe and fittings shall be nmade in accordance with the
manuf acturer's recommendations. Mtering of joints for el bows and notching
of straight runs of pipe for tees will not be pernmitted. Joints shall be
made up with fittings of conpatible naterial and nade for the specific

pur pose i nt ended.

3.1.2.1 Thr eaded

Threaded joints shall have American Standard taper pipe threads conform ng
to ASME B1.20.1. Only nale pipe threads shall be coated with graphite or
wi th an approved graphite conpound, or with an inert filler and oil, or
shal |l have a pol ytetrafl uoroethyl ene tape applied.

3.1.2.2 Mechani cal Coupl i ngs

G ooved nechanical joints shall be prepared according to the coupling

manuf acturer's instructions. Pipe and groove dinmensions shall conply wth
the tol erances specified by the coupling manufacturer. The dianeter of
grooves nmade in the field shall be neasured using a "go/no-go" gauge,
vernier or dial caliper, or narrowland mcroneter. Goove w dth and

di mensi on of groove fromend of the pipe shall be neasured and recorded for
each change in grooving tool setup to verify conpliance with coupling

manuf acturer's tol erances. Gooved joints shall not be used in conceal ed

| ocati ons.
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3.1.2.3 Uni on and Fl anged

Uni ons, flanges and nechani cal couplings shall not be concealed in walls,

ceilings, or partitions. Unions shall be used on pipe sizes 65 nm(2-1/2
inches) and smaller; flanges shall be used on pipe sizes 80 mm (3 inches)
and | arger.

3.1.2.4 Cast lron Soil, Waste and Vent Pipe

Bel | and spi got conpressi on and hubl ess gasketed clanp joints for soil,
wast e and vent piping shall be installed per the manufacturer's
reconmendat i ons.

3.1.2.5 Copper Tube and Pi pe

The tube or fittings shall not be anneal ed when naki ng connecti ons.
Connections shall be made with a multiflanme torch

a. Brazed. Brazed joints shall be nmade in conformance with AWS B2. 2,
MSS SP-73, and CDA Tube Handbook with flux and are acceptable for
line sizes. Copper to copper joints shall include the use of
copper - phosphorus or copper-phosphorus-silver brazing neta
wi thout flux. Brazing of dissimlar netals (copper to bronze or
brass) shall include the use of flux with either a
copper - phosphor us, copper-phosphorus-silver or a silver brazing
filler metal

b. Soldered. Soldered joints shall be made with flux and are only
acceptable for Iines 50 mm (2 inches) and smaller. Sol dered
joints shall conformto ASME B31.5 and CDA Tube Handbook

c. Copper Tube Extracted Joint. An extracted mechanical joint nmay be
made in copper tube. Joint shall be produced with an appropriate

tool by drilling a pilot hole and drawi ng out the tube surface to
forma collar having a mninum hei ght of three tinmes the thickness
of the tube wall. To prevent the branch tube from being inserted

beyond the depth of the extracted joint, dinpled depth stops shal
be provided. Branch tube shall be notched for proper penetration
into fitting to ensure a free flowjoint. Extracted joints shal
be brazed in accordance w th NAPHCC Pl unbi ng Code usi ng B-Cup
series filler metal in accordance with MSS SP-73. Sol dered
extracted joints will not be permtted.

3.1.2.6 Pl astic Pipe
Acrylonitril e-Butadi ene-Styrene (ABS) pipe shall have joints nade wth
solvent cenment. PVC and CPVC pi pe shall have joints nade with sol vent
cenent elastoneric, threading, (threading of Schedule 80 Pipe is allowed
only where required for disconnection and i nspection; threading of Schedul e
40 Pipe is not allowed), or mated fl anged.

3.1.2.7 QO her Joi nt Met hods

3.1.3 Dissimlar Pipe Materials
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Connecti ons between ferrous and non-ferrous copper water pipe shall be nmade
with dielectric unions or flange waterways. Connecting joints between
plastic and netallic pipe shall be made with transition fitting for the
speci fic purpose.

3.1. 4 Corrosion Protection for Buried Pipe and Fittings
3.1.4.1 Cast Iron and Ductile Iron

Pressure pipe shall have protective coating, a cathodic protection system
and joint bonding. Pipe, fittings, and joints shall have a protective
coating. The protective coating shall be conpletely encasi ng pol yet hyl ene
tube or sheet in accordance with AWM Cl105. Joints and fittings shall be
cl eaned, coated with prinmer, and wrapped with tape. The pipe shall be

cl eaned, coated, and wapped prior to pipe tightness testing. Joints and
fittings shall be cleaned, coated, and wapped after pipe tightness
testing. Tape shall conformto AWM C203 and shall be applied with a 50
percent overlap. Primer shall be as reconmmended by the tape manufacturer.

3.1.4.2 St ee

Steel pipe, joints, and fittings shall be cleaned, coated with priner, and
wrapped with tape. Pipe shall be cleaned, coated, and wapped prior to

pi pe tightness testing. Joints and fittings shall be cl eaned, coated, and
wr apped after pipe tightness testing. Tape shall conformto AWM C203 and
shall be applied with a 50 percent overlap. Priner shall be as recomended
by the tape nanufacturer.

3.1.5 Pi pe Sl eeves and Fl ashi ng

Pi pe sl eeves shall be furnished and set in their proper and pernanent
| ocati on.

3.1.5.1 Sl eeve Requirenents

Pi pes passing through concrete or nmasonry walls or concrete floors or roofs
shall be provided with pipe sleeves fitted into place at the tine of
construction. Sleeves are not required for cast-iron soil pipe passing

t hrough concrete slab on grade, except where penetrating a nmenbrane
wat er proof floor. A nodul ar nechani cal type sealing assenbly may be
installed in lieu of a waterproofing clanping fl ange and caul ki ng and
seal i ng of annul ar space between pipe and sleeve. The seals shall consi st
of interlocking synthetic rubber Iinks shaped to continuously fill the
annul ar space between the pipe and sleeve with corrosion-protected carbon
steel bolts, nuts, and pressure plates. The links shall be |oosely
assenbled with bolts to forma continuous rubber belt around the pipe with
a pressure plate under each bolt head and each nut. After the sea
assenbly is properly positioned in the sleeve, tightening of the bolt shal
cause the rubber sealing elenments to expand and provide a watertight sea
bet ween the pipe and the sleeve. Each seal assenbly shall be sized as
recomended by the manufacturer to fit the pipe and sl eeve invol ved.

Sl eeves shall not be installed in structural nenbers, except where

i ndi cated or approved. Rectangular and square openi ngs shall be as
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detail ed. Each sleeve shall extend through its respective floor, or roof,
and shall be cut flush with each surface, except for special circunstances.
Pi pe sl eeves passing through floors in wet areas such as nechani ca

equi prent roons, |avatories, kitchens, and other plunbing fixture areas
shall extend a m ni mumof 100 mm above the finished floor. Unless

ot herwi se indi cated, sleeves shall be of a size to provide a m nimm of 6
mm (1/4 inch) clearance between bare pipe and inside of sleeve or between
jacket over insulation and sleeves. Sleeves in bearing walls shall be
steel pipe or cast-iron pipe. Sleeves for nmenbrane waterproof floors shal
be steel pipe, cast-iron pipe, or plastic pipe. Menbrane clanping devices
shal | be provided on pipe sleeves for waterproof floors. Sleeves in
nonbearing walls or ceilings may be steel pipe, cast-iron pipe, galvanized
sheet netal with | ock-type |ongitudinal seam or noisture-resistant fiber
or plastic. Plastic sleeves shall not be used in nonbearing fire walls,
roofs, or floor/ceilings. Except as otherw se specified, the annul ar space
bet ween pi pe and sl eeve, or between jacket over insulation and sl eeve,
shall be sealed as indicated with sealants conformng to ASTM C 920 and
with a priner, backstop material and surface preparation as specified in
Section 07900 JAO NT SEALI NG Pipes passing through sleeves in concrete
floors over crawl spaces shall be seal ed as specified above. The annul ar
space between pi pe and sl eeve or between jacket over insulation and sl eeve
shall not be sealed for interior walls which are not designated as fire
rated. Sleeves through belowgrade walls in contact with earth shall be
recessed 12 mm fromwall surfaces on both sides. Annular space between
pi pe and sl eeve shall be filled with backing material and sealants in the
joint between the pipe and nasonry wall as specified above. Seal ant
selected for the earth side of the wall shall be conpatible with

danppr oof i ng/ wat erproofing materials that are to be applied over the joint
seal ant .

3.1.5.2 Fl ashi ng Requi renents

Pi pes passing through roof or floor waterproofing nmenbrane shall be
installed through a 4.9 kg per square neter (16 ounce) copper flashing,
each within an integral skirt or flange. Flashing shall be suitably
fornmed, and the skirt or flange shall extend not |ess than 200 nm fromthe
pi pe and shall be set over the roof or floor nmenbrane in a solid coating of
bi tum nous cenent. The flashing shall extend up the pipe a mninumof 250
nm For cleanouts, the flashing shall be turned down into the hub and
caul ked after placing the ferrule. Pipes passing through pitched roofs
shall be flashed, using |ead or copper flashing, with an adjustable
integral flange of adequate size to extend not less than 200 mm fromthe
pipe in all directions and | apped into the roofing to provide a watertight
seal . The annul ar space between the flashing and the bare pipe or between
the flashing and the netal -jacket-covered insulation shall be sealed as

i ndicated. Flashing for dry vents shall be turned down into the pipe to
forma waterproof joint. Pipes, up to and including 250 mm (10 inches) in
di ameter, passing through roof or floor waterproofing nmenbrane may be
installed through a cast-iron sleeve with caul king recess, anchor | ugs,
flashi ng-cl anp device, and pressure ring with brass bolts. Flashing shield
shall be fitted into the sleeve clanping device. Pipes passing through
wal I wat er proofi ng nmenbrane shall be sl eeved as descri bed above. A

wat er proofi ng cl anpi ng flange shall be install ed.
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3.1.5.3 Waterproofing

Wat er proofing at floor-nounted water closets shall be acconplished by
formng a flashing guard fromsoft-tenpered sheet copper. The center of
the sheet shall be perforated and turned down approxinmately 40 nmm to fit
bet ween the outside dianeter of the drainpi pe and the inside dianeter of
the cast-iron or steel pipe sleeve. The turned-down portion of the
flashing guard shall be enbedded in sealant to a depth of approximtely 40
mm then the sealant shall be finished off flush to floor |evel between
the flashing guard and drai npi pe. The flashing guard of sheet copper shal
extend not |less than 200 nm fromthe drainpi pe and shall be | apped between
the floor menbrane in a solid coating of bitum nous cenent. |If cast-iron
wat er closet floor flanges are used, the space between the pipe sleeve and
drai npi pe shall be sealed with sealant and the flashing guard shall be
upturned approximately 40 mm to fit the outside dianeter of the drai npipe
and the inside dianmeter of the water closet floor flange. The upturned
portion of the sheet fitted into the floor flange shall be seal ed.

3.1.5.4 Optional Counterfl ashing

Instead of turning the flashing down into a dry vent pipe, or caul king and
seal i ng the annul ar space between the pipe and flashing or

nmet al -j acket-covered insulation and flashing, counterflashing nay be
acconpl i shed by utilizing the foll ow ng:

a. A standard roof coupling for threaded pipe up to 150 mm (6 inches)
in dianeter.

b. A tack-welded or banded-netal rain shield around the pipe.
3.1.5.5 Pi pe Penetrations of Slab on G ade Floors

Where pipes, fixture drains, floor drains, cleanouts or simlar itens
penetrate slab on grade floors, except at penetrations of floors wth

wat er pr oof i ng nmenbrane as specified in paragraphs Flashing Requirenents and
Wat er proofing, a groove 6 to 13 mm wide by 6 to 10 nm deep shall be
fornmed around the pipe, fitting or drain. The groove shall be filled with
a sealant as specified in Section 07900 JO NT SEALI NG

3.1.6 Fire Sea
Where pi pes pass through fire walls, fire-partitions, fire-rated pi pe chase
wal I's or floors above grade, a fire seal shall be provided as specified in
Section 07840 FI RESTOPPI NG

3.1.7 Supports

3.1.7.1 Gener a
Hangers used to support piping 50 mm (2 inches) and |larger shall be
fabricated to pernit adequate adjustnment after erection while stil
supporting the load. Pipe guides and anchors shall be installed to keep

pi pes in accurate alignnent, to direct the expansion novenent, and to
prevent buckling, swaying, and undue strain. Piping subjected to vertica
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novenent when operating tenperatures exceed anbi ent tenperatures shall be
supported by variable spring hangers and supports or by constant support
hangers. In the support of nultiple pipe runs on a conmon base nenber, a
clip or clanp shall be used where each pi pe crosses the base support
nmenber. Spacing of the base support nenbers shall not exceed the hanger
and support spacing required for an individual pipe in the nultiple pipe
run. Threaded sections of rods shall not be fornmed or bent.

3.1.7.2 Pi pe Supports and Structural Bracing, Seismc Requirenments

Pi pi ng and attached val ves shall be supported and braced to resist seismc
| oads as specified in Sections 13080 SEI SM C PROTECTI ON FOR M SCELLANEQUS
EQUI PMENT and 15070 SEI SM C PROTECTI ON FOR MECHANI CAL EQUI PMENT .
Structural steel required for reinforcenment to properly support piping,
headers, and equi pnent, but not shown, shall be provided. Material used
for supports shall be as specified in Section 05120 STRUCTURAL STEEL.

3.1.7.3 Pi pe Hangers, Inserts, and Supports

Installati on of pipe hangers, inserts and supports shall conformto MSS
SP-58 and MSS SP-69, except as nodified herein.

a. Types 5, 12, and 26 shall not be used.

b. Type 3 shall not be used on insul ated pipe.

c. Type 18 inserts shall be secured to concrete fornms before concrete
is placed. Continuous inserts which allow nore adjustnent may be
used if they otherwi se neet the requirenents for type 18 inserts.

d. Type 19 and 23 C-clanps shall be torqued per MSS SP-69 and shal
have both | ocknuts and retaining devices furni shed by the
manufacturer. Field-fabricated Cclanp bodies or retaining

devi ces are not acceptabl e.

e. Type 20 attachnments used on angl es and channel s shall be furnished
wi th an added nal | eabl e-i ron heel plate or adapter

f. Type 24 may be used only on trapeze hanger systens or on
fabricated franes.

g. Type 39 saddles shall be used on insulated pipe 100 nm (4 inches)
and | arger when the tenperature of the mediumis 15 degrees C or
hi gher. Type 39 saddl es shall be welded to the pipe.

h. Type 40 shields shall:

(1) Be used on insulated pipe Iess than 100 mm (4 inches).

(2) Be used on insulated pipe 100 mm (4 inches) and |arger when
the tenperature of the mediumis 15 degrees C or |ess.

(3) Have a high density insert for pipe 50 nm (2 inches) and
larger and for smaller pipe sizes when the insulation is suspected
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of being visibly conpressed, or distorted at or near the
shield/insulation interface. H gh density inserts shall have a
density of 128 kg per cubic neter (8 pcf) or greater

i. Horizontal pipe supports shall be spaced as specified in M5S SP-69
and a support shall be installed not over 300 mm fromthe pipe
fitting joint at each change in direction of the piping. Pipe
supports shall be spaced not over 1.5 m apart at val ves.
Qperating tenperatures in determ ning hanger spacing for PVC or
CPVC pi pe shall be 49 degrees C for PVC and 82 degrees C for
CPVC. Horizontal pipe runs shall include all owances for expansion
and contraction.

j. Vertical pipe shall be supported at each floor, except at
sl ab-on-grade, at intervals of not nore than 4.5 m nor nore than
2 m fromend of risers, and at vent termnations. Vertical pipe
risers shall include allowances for expansion and contraction

k. Type 40 shields used on insul ated pi pe shall have high density
inserts with a density of 128 kg per cubic neter (8 pcf) or
greater.

I. Type 35 guides using steel, reinforced pol ytetrafl uoroethyl ene
(PTFE) or graphite slides shall be provided to allow | ongitudina
pi pe novenent. Slide materials shall be suitable for the system
operating tenperatures, atnospheric conditions, and bearing | oads
encountered. Lateral restraints shall be provided as needed.
Where steel slides do not require provisions for lateral restraint
the foll owi ng nmay be used:

(1) On pipe 100 mm (4 inches) and |arger when the tenperature of
the mediumis 15 degrees C or higher, a Type 39 saddle, welded to
the pipe, may freely rest on a steel plate.

(2) On pipe less than 100 mm (4 inches) a Type 40 shield,
attached to the pipe or insulation, may freely rest on a steel
pl at e.

(3) On pipe 100 mm (4 inches) and l|arger carrying nediumless
that 15 degrees C a Type 40 shield, attached to the pipe or
i nsulation, may freely rest on a steel plate.

m Pi pe hangers on horizontal insulated pipe shall be the size of the
outside dianeter of the insulation. The insulation shall be
conti nuous through the hanger on all pipe sizes and applications.

n. Were there are high systemtenperatures and welding to piping is
not desirable, the type 35 guide shall include a pipe cradle,
wel ded to the guide structure and strapped securely to the pipe.
The pipe shall be separated fromthe slide nmaterial by at |east
100 mm or by an anount adequate for the insulation, whichever is
greater.

0. Hangers and supports for plastic pipe shall not conpress, distort,
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cut or abrade the piping, and shall allow free novenent of pipe
except where otherwi se required in the control of
expansi on/ contracti on.

3.1.8 Wel ded Installation

Pl unmbi ng pi pe wel dnents shall be as indicated. Changes in direction of

pi pi ng shall be nmade with welding fittings only; nmitering or notching pipe
to formelbows and tees or other sinmilar type construction will not be
permtted. Branch connection may be nmade with either welding tees or
forged branch outlet fittings. Branch outlet fittings shall be forged,
flared for inprovenent of flow where attached to the run, and reinforced
agai nst external strains. Beveling, alignment, heat treatnent, and

i nspection of weld shall conformto ASME B31.1. Wl d defects shall be
renoved and repairs nade to the weld, or the weld joints shall be entirely
renmoved and rewel ded. After filler netal has been renoved fromits
original package, it shall be protected or stored so that its
characteristics or welding properties are not affected. Electrodes that
have been wetted or that have |l ost any of their coating shall not be used.

3.1.9 Pi pe d eanouts

Pi pe cl eanouts shall be the sanme size as the pipe except that cleanout
plugs larger than 100 mm (4 inches) wll not be required. A cleanout
installed in connection with cast-iron soil pipe shall consist of a

| ong-sweep 1/4 bend or one or two 1/8 bends extended to the place shown.

An extra-heavy cast-brass or cast-iron ferrule with countersunk cast-brass
head screw plug shall be caulked into the hub of the fitting and shall be
flush with the floor. deanouts in connection with other pipe, where

i ndi cated, shall be T-pattern, 90-degree branch drainage fittings with
cast-brass screw plugs, except plastic plugs shall be installed in plastic
pi pe. Plugs shall be the sane size as the pipe up to and including 100 nm
(4 inches). O eanout tee branches with screw plug shall be installed at
the foot of soil and waste stacks, at the foot of interior downspouts, on
each connection to building stormdrain where interior downspouts are

i ndi cated, and on each building drain outside the building. deanout tee
branches may be omitted on stacks in single story buildings with

sl ab-on-grade construction or where |less than 450 nm of crawl space is
provi ded under the floor. Ceanouts on pipe concealed in partitions shal
be provided with chrom um pl ated bronze, nickel bronze, nickel brass or
stainl ess steel flush type access cover plates. Round access covers shal
be provided and secured to plugs with securing screw. Sguare access covers
may be provided with matching franmes, anchoring |lugs and cover screws.
Cleanouts in finished walls shall have access covers and frames installed
flush with the finished wall. Ceanouts installed in finished floors
subject to foot traffic shall be provided with a chrone-plated cast brass,
ni ckel brass, or nickel bronze cover secured to the plug or cover frame and
set flush with the finished floor. Heads of fastening screws shall not
proj ect above the cover surface. Wiere cleanouts are provided with

adj ust abl e heads, the heads shall be cast iron

3.2 WATER HEATERS AMEND 0001

3.2.1 Rel i ef Val ves
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No val ves shall be installed between a relief valve and its water heater
The P&T relief valve shall be installed where the valve actuator cones in
contact with the hottest water in the heater. Wenever possible, the
relief valve shall be installed directly in a tapping in the tank or
heater; otherw se, the P&T valve shall be installed in the hot-water outlet
pi ping. A vacuumrelief valve shall be provided on the cold water supply
line to the water heater and nounted above and within 150 nm above the
top of the water heater

3.2.2 Installation of Gas- Water Heater

Installation shall conformto NFPA 54 for gas fired . Storage water
heaters that are not equipped with integral heat traps and having vertica
pipe risers shall be installed with heat traps directly on both the inlet
and outlet. GCrculating systens need not have heat traps installed. An
acceptabl e heat trap may be a pi pi ng arrangenent such as el bows connected
so that the inlet and outlet piping make vertically upward runs of not |ess
than 600 mm just before turning downward or directly horizontal into the
water heater's inlet and outlet fittings. Commercially avail abl e heat
traps, specifically designed by the manufacturer for the purpose of
effectively restricting the natural tendency of hot water to rise through
vertical inlet and outlet piping during standby periods rmay al so be

appr oved.

3.2.3 PARAGRAPH DELETED AMEND 0001Phenolic Resin Application Process

3.2.4 Heat Traps

Pi ping to and fromeach water heater AMEND 000lshal |l be routed
hori zontal ly and downward a m ni mrum of 600 mm before turning in an upward
direction.

3.2.5 Connections to Water Heaters

Connections of netallic pipe to water heaters shall be made with dielectric
uni ons or fl anges.

3.3 FIXTURES AND FI XTURE TRI MM NGS

Angl e stops, straight stops, stops integral with the faucets, or conceal ed
type of |ock-shield, and | oose-key pattern stops for supplies with

t hreaded, sweat or solvent weld inlets shall be furnished and installed
with fixtures. Were connections between copper tubing and faucets are
made by rubber conpression fittings, a beading tool shall be used to
nmechani cal |y deformthe tubi ng above the conpression fitting. Exposed
traps and supply pipes for fixtures and equi pnent shall be connected to the
rough piping systens at the wall, unless otherw se specified under the
item Floor and wall escutcheons shall be as specified. Drain |ines and
hot water |ines of fixtures for handi capped personnel shall be insul ated
and do not require polished chrome finish. Plunbing fixtures and
accessories shall be installed within the space shown.
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3.3.1 Fi xture Connecti ons

Where space limtations prohibit standard fittings in conjunction with the
cast-iron floor flange, special short-radius fittings shall be provided.
Connecti ons between earthenware fixtures and flanges on soil pipe shall be
made gastight and watertight with a cl oset-setting conmpound or neoprene
gasket and seal. Use of natural rubber gaskets or putty will not be
permtted. Fixtures with outlet flanges shall be set the proper distance
fromfloor or wall to nmake a first-class joint with the closet-setting
conmpound or gasket and fixture used.

3.3.2 Fl ushonet er Val ves

Fl ushornet er val ves shall be secured to prevent novenent by anchoring the
I ong finished top spud connecting tube to wall adjacent to valve with
approved netal bracket. Flushoneter valves for water closets shall be
installed 1 m above the floor. Bunpers for water closet seats shall be
installed on the flushoneter stop

3.3.3 Hei ght of Fixture Ri ns Above Fl oor

Lavatories shall be nmounted with rim 775 mm above finished fl oor
Wl | - hung drinking fountains and water coolers shall be installed with rim
1020 mm above floor. Wall-hung service sinks shall be nounted with rim
700 nm above the floor. Installation of fixtures for use by the
physi cal | y handi capped shall be in accordance with CABO Al117.1

3.3.4 Shower Bath Qutfits

The area around the water supply piping to the mxing valves and behind the
escut cheon plate shall be nmade watertight by caul ki ng or gasketi ng.

3.3.5 Fi xture Supports

Fi xture supports for off-the-floor lavatories, urinals, water closets, and
other fixtures of simlar size, design, and use, shall be of the
chair-carrier type. The carrier shall provide the necessary neans of
mounting the fixture, with a foot or feet to anchor the assenbly to the
floor slab. Adjustability shall be provided to locate the fixture at the
desired height and in proper relation to the wall. Support plates, in lieu
of chair carrier, shall be fastened to the wall structure only where it is
not possible to anchor a floor-nounted chair carrier to the floor slab

3.3.5.1 Support for Solid Masonry Construction
Chair carrier shall be anchored to the floor slab. Were a floor-anchored
chair carrier cannot be used, a suitable wall plate shall be inbedded in
the masonry wal |

3.3.5.2 Support for Cellular-Masonry Wall Construction
Chair carrier shall be anchored to floor slab. Were a floor-anchored

chair carrier cannot be used, a suitable wall plate shall be fastened to
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the cellular wall using through bolts and a back-up pl ate.
3.3.5.3 Support for Steel Stud Franme Partitions

Chair carrier shall be used. The anchor feet and tubul ar uprights shall be
of the heavy duty design; and feet (bases) shall be steel and welded to a
square or rectangul ar steel tube upright. Wall plates, in lieu of
floor-anchored chair carriers, shall be used only if adjoining stee
partition studs are suitably reinforced to support a wall plate bolted to

t hese st uds.

3.3.6 Backf | ow Preventi on Devi ces

Pl umbi ng fixtures, equipnent, and pi pe connections shall not cross connect
or interconnect between a potable water supply and any source of nonpotabl e
wat er. Backfl ow preventers shall be installed where indicated and in
accordance with NAPHCC Pl unbi ng Code at all other |ocations necessary to
precl ude a cross-connect or interconnect between a potable water supply and
any nonpot abl e substance. In addition backfl ow preventers shall be
installed at all locations where the potable water outlet is bel ow the
flood | evel of the equi pnent, or where the potable water outlet will be

| ocated bel ow the [ evel of the nonpotabl e substance. Backflow preventers
shall be located so that no part of the device will be subnerged. Backfl ow
preventers shall be of sufficient size to allow unrestricted flow of water
to the equi pnrent, and precl ude the backfl ow of any nonpot abl e subst ance
into the potable water system Access shall be provided for rmaintenance
and testing. Each device shall be a standard conmercial unit.

3.3.7 Access Panel s

Access panels shall be provided for conceal ed val ves and controls, or any
itemrequiring inspection or maintenance. Access panels shall be of
sufficient size and | ocated so that the conceal ed itens nmay be serviced,
mai nt ai ned, or replaced. Access panels shall be as specified in Section
05500 M SCELLANEQUS METAL.

3.3.8 Si ght Drains

Sight drains shall be installed so that the indirect waste will terninate
50 mm above the flood rimof the funnel to provide an acceptable air gap

3.3.9 Tr aps

Each trap shall be placed as near the fixture as possible, and no fixture
shal | be doubl e-trapped. Traps installed on cast-iron soil pipe shall be
cast iron. Traps installed on steel pipe or copper tubing shall be
recess-drai nage pattern, or brass-tube type. Traps installed on plastic
pi pe may be plastic confornmng to ASTM D 3311. Traps for acid-resisting
wast e shall be of the sane material as the pipe.

3.3.10 Shower Pans

Before installing shower pan, subfloor shall be free of projections such as
nail heads or rough edges of aggregate. Drain shall be a bolt-down,
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clanmpi ng-ring type with weepholes, installed so the lip of the subdrain is
flush with subfl oor.

3.3.10.1 Cener a

The floor of each individual shower, the shower-area portion of conbination
shower and drying room and the entire shower and drying roomwhere the two
are not separated by curb or partition, shall be nade watertight with a
shower pan fabricated in place. The shower pan nmaterial shall be cut to
size and shape of the area indicated, in one piece to the naxi mum extent
practicable, allowing a mninumof 150 nm for turnup on walls or
partitions, and shall be folded over the curb with an approximate return of
1/ 4 of curb height. The upstands shall be placed behind any wall or
partition finish. Subflooring shall be snoboth and clean, w th nail heads
driven flush with surface, and shall be sloped to drain. Shower pans shal
be clanped to drains with the drain clanping ring.

3.3.10.2 Met al Shower Pans

When a shower pan of required size cannot be furnished in one piece, neta
pi eces shall be joined with a flatlock seam and sol dered or burned. The
corners shall be folded, not cut, and the corner seamshall be sol dered or
burned. Pans, including upstands, shall be coated on all surfaces with one
brush coat of asphalt. Asphalt shall be applied evenly at not |less than 1
liter per square neter. A layer of felt covered wi th building paper shal
be pl aced between shower pans and wood fl oors. The joining surfaces of
nmetal pan and drain shall be given a brush coat of asphalt after the pan is
connected to the drain.

3.3.10.3 Nonpl asti ci zed Chl ori nat ed Pol yet hyl ene Shower Pans

Corners of nonplasticized chlorinated pol yet hyl ene shower pans shall be

fol ded agai nst the upstand by nmaking a pig-ear fold. Hot-air gun or heat

| anp shall be used in making corner folds. Each pig-ear corner fold shal
be nailed or stapled 12 mm fromthe upper edge to hold it in place. Nails
shal | be gal vani zed | arge-head roofing nails. On netal fram ng or studs,
approved duct tape shall be used to secure pig-ear fold and nenbrane.

Where no backing is provided between the studs, the nenbrane slack shall be
taken up by pleating and stapling or nailing to studding 12 mm from upper
edge. To adhere the nmenbrane to vertical surfaces, the back of the
nmenbrane and the surface to which it will be applied shall be coated with
adhesi ve that becones dry to the touch in 5 to 10 minutes, after which the
menbrane shall be pressed into place. Surfaces to be sol vent-wel ded shal
be clean. Surfaces to be joined with xylene shall be initially sprayed and
vigorously cleaned with a cotton cloth, followed by final coating of xylene
and the joining of the surfaces by roller or equivalent neans. |f anbient
or menbrane tenperatures are bel ow 4 degrees C the nenbrane and the joint
shall be heated prior to application of xylene. Heat nmay be applied wth
hot-air gun or heat |anp, taking precautions not to scorch the nmenbrane.
Adequat e ventilation and wearing of gloves are required when working wth
xyl ene. Menbrane shall be pressed into position on the drain body, and
shall be cut and fit to match so that nenbrane can be properly clanped and
an effective gasket-type seal provided. On wood subflooring, two |ayers of
0.73 kg per square neter (15 pound) dry felt shall be installed prior to
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installation of shower pan to ensure a snooth surface for installation
3.3.10. 4 Nonpl asti ci zed Pol yvinyl Chloride (PVC Shower Pans

Nonpl asti ci zed PVC shall be turned up behind walls or wall surfaces a

di stance of not less than 150 nm in roomareas and 75 nm above curb | evel
in curbed spaces with sufficient naterial to fold over and fasten to
outside face of curb. Corners shall be pig-ear type and fol ded between pan
and studs. Only top 25 mm of upstand shall be nailed to hold in place.
Nai | s shal |l be gal vani zed | arge-head roofing type. Approved duct tape
shall be used on netal framing or studs to secure pig-ear fold and
menbrane. Were no backing is provided between studs, the nenbrane sl ack
shall be taken up by pleating and stapling or nailing to studding at top

i nch of upstand. To adhere the nmenbrane to vertical surfaces, the back of
t he nmenbrane and the surface to which it is to be applied shall be coated
wi t h adhesi ve that becones dry to the touch in 5 to 10 m nutes, after which
t he nmenbrane shall be pressed into place. Trimfor drain shall be exactly
the size of drain opening. Bolt holes shall be pierced to accomodate
bolts with a tight fit. Adhesive shall be used between pan and subdrai n.
danmping ring shall be bolted firmy. A small anount of gravel or porous
materials shall be placed at weephol es so that hol es renmain clear when
setting bed is poured. Menbrane shall be solvent welded with PVC sol vent
cenent. Surfaces to be solvent wel ded shall be clean (free of grease and
grime). Sheets shall be laid on a flat surface with an overlap of about 50
nm Top edge shall be fol ded back and surface prined with a PVC priner
PVC cenent shall be applied and surfaces i medi ately placed together, while

still wet. Joint shall be lightly rolled with a paint roller, then as the
joint sets shall be rolled firmy but not so hard as to distort the
material. 1In long |lengths, about 600 or 900 mMm at a time shall be wel ded.

On wood subflooring, two layers of 0.73 kg per square neter (15 pound)
felt shall be installed prior to installation of shower pan to ensure a
snoot h surface installation.

3.4 VI BRATI ON- ABSCRBI NG FEATURES

Mechani cal equi prent, including conpressors and punps, shall be isolated
fromthe building structure by approved vibration-absorbing features,

unl ess ot herwi se shown. Each foundation shall include an adequate nunber
of standard isolation units. Each unit shall consist of machine and fl oor
or foundation fastening, together with internmediate isolation material, and
shall be a standard product with printed |load rating. Piping connected to
nmechani cal equi prent shall be provided with flexible connectors. |solation
unit installation shall limt vibration to 25  percent of the |owest

equi pnent rpm

3.4.1 Tank- or Ski d- Mounted Conpressors
Fl oor attachnent shall be as reconmmended by conpressor nmanufacturer.
3.5 WATER METER REMOTE READOUT REG STER

The renote readout register shall be nounted at the location indicated or
as directed by the Contracting Oficer
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3.6 | DENTI FI CATI ON SYSTEMS
3.6.1 I dentification Tags

Identification tags made of brass, engraved |am nated plastic, or engraved
anodi zed al um num indicating service and val ve nunber shall be installed
on val ves, except those valves installed on supplies at plunbing fixtures.
Tags shall be 35 mm (1-3/8 inch) mninmmdianeter, and marki ng shall be
stanped or engraved. Indentations shall be black, for reading clarity.
Tags shall be attached to valves with No. 12 AW5 copper wire,
chrone- pl at ed beaded chain, or plastic straps designed for that purpose.

3.6.2 Pi pe Col or Code Mar ki ng

Col or code marki ng of piping shall be as specified in Section 09900
PAI NTI NG GENERAL

3.6.3 Col or Codi ng Schene for Locating H dden Wility Conponents

Schene shall be provided in buildings having suspended grid ceilings. The
col or coding schene shall identify points of access for naintenance and
operation of operable conmponents which are not visible fromthe finished
space and installed in the space directly above the suspended grid ceiling.
The operabl e conponents shall include val ves, danpers, sw tches, |inkages
and thernostats. The col or codi ng schene shall consist of a color code
board and colored netal disks. Each colored netal disk shall be
approximately 12 nm in dianeter and secured to renovabl e ceiling panels
with fasteners. The fasteners shall be inserted into the ceiling panels so
that the fasteners will be concealed fromview The fasteners shall be
manual |y renovabl e without tools and shall not separate fromthe ceiling
panel s when panels are dropped fromceiling height. Installation of
colored netal disks shall follow conpletion of the finished surface on
whi ch the disks are to be fastened. The color code board shall have the
approxi mate dinensions of 1 m wdth, 750 mm height, and 12 nm thickness.
The board shall be nade of wood fiberboard and franed under glass or 1.6
mm (1/16 inch) transparent plastic cover. Unless otherw se directed, the
col or code synbols shall be approximately 20 nm (3/4 inch) in dianeter and
the related lettering in 12 mm high capital letters. The color code board
shall be nmounted and located in the nmechani cal or equi pment room The
col or code system shall be as indicated bel ow

Col or System Item Location
YELLOW GAS Pl PE MECH RM
RED FI RE PRO Pl PE FACI LI TY

3.7  ESCUTCHEONS

Escut cheons shall be provided at finished surfaces where bare or insulated
pi pi ng, exposed to view, passes through floors, walls, or ceilings, except
in boiler, utility, or equipnent roons. Escutcheons shall be fastened
securely to pipe or pipe covering and shall be satin-finish,
corrosion-resisting steel, polished chrom umplated zinc alloy, or polished
chrom um pl at ed copper alloy. Escutcheons shall be either one-piece or
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split-pattern, held in place by internal spring tension or setscrew

3.8  PAINTING
Pai nting of pipes, hangers, supports, and other iron work, either in
conceal ed spaces or exposed spaces, is specified in Section 09900 PAI NTI NG
GENERAL.

3.9 TESTS, FLUSH NG AND DI SI NFECTI ON

3.9.1 Pl unmbi ng System

The following tests shall be perforned on the plunbing systemin accordance
wi t h NAPHCC Pl unbi ng Code.

a. Drainage and Vent Systens Tests.
b. Building Sewers Tests.
c. Water Supply Systens Tests.
3.9.1.1 Test of Backflow Prevention Assenblies

Backf | ow prevention assenbly shall be tested using gauges specifically
designed for the testing of backflow prevention assenblies. Gauges shall
be tested annually for accuracy in accordance with the University of
Southern California' s Foundation of Cross Connection Control and Hydraulic
Research or the American Water Wirks Associati on Manual of G oss Connection
(Manual M 14). Report formfor each assenbly shall include, as a mni num
the foll ow ng:

Dat a on Devi ce Data on Testing Firm

Type of Assenbly Nane

Manuf act ur er Addr ess

Model Nunber Certified Tester

Serial Nunber Certified Tester No.

Si ze Dat e of Test

Locati on

Test Pressure Readi ngs Serial Nunber and Test Data of
Gauges

If the unit fails to neet specified requirenments, the unit shall be
repai red and retested.

3.9.1.2 Shower Pans

After installation of the pan and finished floor, the drain shall be
tenmporarily plugged bel ow the weep holes. The floor area shall be flooded
with water to a mnimumdepth of 25 nm for a period of 24 hours. Any drop
in the water level during test, except for evaporation, will be reason for
rejection, repair, and retest.

3.9.2 Def ecti ve Wrk
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If inspection or test shows defects, such defective work or naterial shal
be replaced or repaired as necessary and inspection and tests shall be
repeated. Repairs to piping shall be nmade with new materials. Caul king of
screwed joints or holes will not be acceptable.

3.9.3 Syst em Fl ushi ng

Bef ore operational tests or disinfection, potable water piping system shal
be flushed with potable water. |In general, sufficient water shall be used
to produce a mnimumwater velocity of 0.762 neters per second (2.5 feet
per second) through piping being flushed. Flushing shall be continued
until entrained dirt and other foreign nmaterials have been renoved and
until discharge water shows no discoloration. Systemshall be drained at

| ow points. Strainer screens shall be renoved, cleaned, and repl aced.
After flushing and cl eaning, systens shall be prepared for testing by
imMmediately filling water piping with clean, fresh potable water. Any

st oppage, discoloration, or other damage to the finish, furnishings, or
parts of the building due to the Contractor's failure to properly clean the
pi pi ng systemshall be repaired by the Contractor. Wen the system
flushing is conplete, the hot-water systemshall be adjusted for uniform
circulation. Flushing devices and automatic control systens shall be

adj usted for proper operation.

3.9. 4 Qper ational Test

Upon conpl etion of flushing and prior to disinfection procedures, the
Contractor shall subject the plunbing systemto operating tests to
denonstrate satisfactory functional and operational efficiency. Such
operating tests shall cover a period of not |ess than 8 hours for each
system and shall include the following information in a report with
conclusion as to the adequacy of the system

a. Tine, date, and duration of test.

b. Water pressures at the nost renpote and the highest fixtures.

c. Operation of each fixture and fixture trim

d. Operation of each valve, hydrant, and faucet.

e. Punp suction and di scharge pressures.

f. Tenperature of each donestic hot-water supply.

g. Operation of each floor drain by flooding with water

h. Operation of each vacuum breaker and backfl ow preventer

i. Conplete operation of each water pressure booster system
i ncludi ng punp start pressure and stop pressure.

3.9.5 Di si nfection
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After operational tests are conplete, the entire donestic hot- and
cold-water distribution systemshall be disinfected. Systemshall be
flushed as specified, before introducing chlorinating material. The
chlorinating nmaterial shall be hypochlorites or liquid chlorine. Wter
chlori nation procedure shall be in accordance with AWM MO0. The
chlorinating nmaterial shall be fed into the water piping systemat a
constant rate at a concentration of at |east 50 parts per mllion (ppm. A
properly adjusted hypochlorite solution injected into the main with a
hypochl orinator, or liquid chlorine injected into the main through a
solution-feed chlorinator and booster punp, shall be used. The chlorine
resi dual shall be checked at intervals to ensure that the proper level is
mai ntai ned. Chlorine application shall continue until the entire main is
filled. The water shall remain in the systemfor a mninumof 24 hours.
Each valve in the system being disinfected shall be opened and cl osed
several times during the contact period to ensure its proper disinfection
Fol | owi ng the 24-hour period, no | ess than 25 ppm chlorine residual shal
remain in the system Water tanks shall be disinfected by the addition of
chlorine directly to the filling water. Following a 6 hour period, no |ess
than 50 ppmchlorine residual shall remain in the tank. |If after the 24
hour and 6 hour hol ding periods, the residual solution contains |ess than
25 ppm and 50 ppm chlorine respectively, flush the piping and tank wth

pot abl e water, and repeat the above procedures until the required residua
chlorine levels are satisfied. The systemincluding the tanks shall then
be flushed with clean water until the residual chlorine level is reduced to
| ess than one part per mllion. During the flushing period each val ve and
faucet shall be opened and cl osed several times. Sanples of water in

di sinfected containers shall be obtained fromseveral |ocations sel ected by
the Contracting Officer. The sanples of water shall be tested for total
coliformorgani snms (coliformbacteria, fecal coliform streptococcal, and
ot her bacteria) in accordance with AWM EWN The testing nethod used shal
be either the multiple-tube fernentation technique or the nmenbrane-filter
technique. D sinfection shall be repeated until tests indicate the absence
of coliformorganisnms (zero nean coliformdensity per 100 milliliters) in
the sanples for at least 2 full days. The systemw |l not be accepted
until satisfactory bacteriological results have been obt ai ned.

3.10 PLUMBI NG FI XTURE SCHEDULE
P-1 WATER CLOCSET:

Si phon-jet, elongated bow, top supply spud, ASME Al12.19.2M floor nounted
Fl oor flange shall be copper alloy, cast iron, or plastic.

Gasket shall be wax type

Seat - | APMO Z124.5, Type A, white plastic, elongated, open front.

Fl ushoret er Valve - ASSE 1037, |arge di aphragmtype w th non-hol d-open
feature, backcheck angle control stop, and vacuum breaker. M ni mum upper
chanmber inside dianmeter of not |ess than 66.7 nm (2-5/8 inches) at the

poi nt where the diaphragmis seal ed between the upper and | ower chanbers.
The maxi num wat er use shall be 6 liters per flush.
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P-2 WATER CLOSET HANDI CAPPED:

Hei ght of top rimof bowl shall be in accordance with CABO Al117.1; ot her
features are the same as P-1.

P-3 URI NAL:

Wal | hanging, with integral trap and extended shields, ASME All12.19.2M
siphon jet . Top supply connection, back outlet.

Fl ushoneter Valve - Simlar to Flushoneter Valve for P-1. The naxi num
wat er use shall be 3.8 liters per flush

Wal | hanging urinal shall be in accordance with | APMO Z124.9 and be a
wat erl ess, non-flushing type, with replaceable trap insert having circul ar
outer rimopening for flow The replaceable trap insert shall contain a

| ow specific gravity immscible barrier liquid. The liquid shall be

bi odegradabl e. The urinal shall not require chair carrier. The urinal and
trap assenbly shall maintain a sufficient barrier of immscible liquid
necessary to inhibit backfl ow of sewer gases.

P-5 LAVATORY:

Manuf acturer's standard sink depth, enaneled cast iron ASME Al112.19. 1M,
strai ght back countertop, rectangul ar.

Faucet - Faucets shall be center set single control, mXxing type.
Faucets shall have repl aceabl e seats and washers. Faucets shall have neta
repl aceabl e cartridge control unit or netal cartridge units wth di aphragm
whi ch can be replaced w thout special tools. Valves and handl es shall be
copper alloy. Connection between valve and spout for center-set faucet
shall be of rigid metal tubing. Flow shall be limted to 1 liter per
cycle at a flowing water pressure of 549 kPa if a netering device or
fitting is used that limts the period of water discharge such as a foot
switch or fixture occupancy sensor. |If a netering device is not used, the
flow shall be imted to 0.16 liters per second at a flow ng pressure of
549 kPa.

Handl es - Lever type. Cast, forned, or drop forged copper alloy.

Drain - Strainer shall be copper alloy or stainless steel . See paragraph
FI XTURES for optional plastic accessories.

P-6 WHEELCHAI R LAVATORY:
Vitreous china, ASME Al112.19.2M wheelchair lavatory with wist or el bow

controls 508.0 mmw de x 685.8 mm deep (20 inches wide x 27 i nches deep)
wi t h gooseneck spout. Flow shall be Iimted to 1 liter per cycle at a
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flowi ng water pressure of 549 kPa if a netering device or fitting is used
that limts the period of water discharge such as foot switch or fixture
occupancy sensor. |If a nmetering device is not used, the flow shall be
limted to 0.16 liters per second at a flowi ng water pressure of 549 kPa.

Drain - Strainer shall be copper alloy or stainless steel.
P-4 KITCHEN SI NK:

Ledge back with holes for faucet and spout single bow 609.6 x 533.4 mm (24
X 21 inches) enanel ed cast iron ASME Al12.19.1M.

Faucet and Spout - Cast or wought copper alloy. Aerator shall have
internal threads. Flow shall be limted to 1 liter per cycle at a flow ng
wat er pressure of 549 kPa if a metering device or fitting is used that
limts the period of water discharge such as a foot switch or fixture
occupancy sensor. |If a nmetering device is not used, the flow shall be
limted to 0.16 liters per second at a flowi ng water pressure of 549 kPa.

Handl e - Cast copper alloy, wought copper alloy, or stainless steel.
Single I ever type.

Drain Assenbly - Plug, cup strainer, crossbars, jamnuts, washers,
coupl i ngs, stopper, etc., shall be copper alloy or stainless steel.

P-8 SERVICE SINK

Enanel ed cast iron ASME Al112.19.1M copper alloy or stainless steel ASMVE
Al112.19.3Mtrap standard 609.6 nmw de x 508.0 nm deep (24 inches w de x 20
i nches deep), splashback 228.6 mm (9 inches) high wall nounted 609.6 mMm
wi de x 508.0 nm deep (24 inches wide x 20 inches deep), splashback 228.6
mm (9 inches) high .

Faucet and Spout - Cast or wought copper alloy, with top or bottom brace,
wi t h backfl ow preventer. Faucets shall have repl aceabl e seat and the

washer shall rotate onto the seat. Handles shall be | ever type.
Strainers shall have internal threads.

Drain Assenbly - Plug, cup strainer, crossbars, jamnuts, washers,
coupl i ngs, stopper, etc., shall be copper alloy or stainless steel.

Trap - Cast iron, minimum7.5 cm dianeter.

P-7 CANTEEN FI LLI NG STATI ON

14 gauge type 304 stainless steel nmultiple station wash wall hung with
stainles steel support brackets. Basin shall be 500mm deep 1300mm wi de
wi t h 250nm hi gh backspl ash. Four hose bi bbs shall be priovided with vacuum
breakers and 600mm fl exi bl e hoses. Stainless steel grid strainer with 80nm
waste outlet.

P-7A  WATER JUG FI LLER

Basin field fabricated (See Architectural Draw ngs) shall be provided wth
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two wal | faucets with vacuum breakers and 600nm fl exi bl e hoses. Stainl ess
steel grid strainer and 80mm waste outl et.

P-13 Shower: Shower heads, CI D A-A-240 other than emergency showers
shal | include a non-renovabl e, tanperproof device to limt water flowto
0.16 liters per second (2.5 gpn) when tested in accordance with ASVE
Al12.18. 1M

Wal | Mounted: Shower head shall be adjustable spray, stainless steel or
chromum pl ated brass with ball joint. Handles shall be chrone-plated die

cast zinc alloy . Control valves shall be copper alloy and have neta
i ntegral parts of copper alloy, nickel alloy, or stainless steel. Valves
shal |l be thernostatic m xing type. Shower head shall be vandal proof

with integral back.

AMEND 0001

P-15 WATER COCOLER DRI NKI NG FQUNTAI NS

Wat er cool er drinking fountains shall: be self contained, conformto ARl
1010, use one of the fluorocarbon gases conformng to ARl 700 and ASHRAE 34
whi ch has an Ozone Depletion Potential of |ess than or equal to 0.05, have
a capacity to deliver 30.2 liters per hour (8 gph) of water at 10 degrees
C (50 degrees F) with an inlet water tenperature of 27 degrees C (80
degrees F) while residing in a roomenvironnent of 32 degrees C (90
degrees F), and have self-closing valves. Self-closing valves shall have
autonmatic streamregul ators, have a flow control capability, have a push
button actuation or have a cross-shaped i ndex netal turn handl e wi thout a
hood. Exposed surfaces of stainless steel shall have No. 4 general polish
finish. Spouts shall provide a flow of water at |east 100 mm (4 inches)
high so as to allow the insertion of a cup or glass under the flow of water

Surface WAl l -Munted - Surface wall-nounted units shall be 336.6 mm (13-1/4
i nches) wide, 330.2 mm (13 inches) deep, and have a back hei ght of 152.4
to 203.2 mm (6 to 8 inches). The bowl shall be made of stainless steel
The unit shall have conceal ed fasteners and be for interior installation

Handi capped - ( P-16 ) Handi capped units shall be surface wall-nounted.
The di nensions shall be 381.0 mm (15 inches) wi de, 508.0 mm (20 inches)
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deep, with a back height of 152.4 to 203.2 nm (6 to 8 inches). The unit
shall clear the floor or ground by at |east 200 mm (8 inches). A clear
knee space shall exist between the bottomof the bow and the fl oor or
ground of at |east 685 mm (27 inches) and between the front edge of the
bow and the body of the unit of at |east 200 nm (8 inches). A 200 nm (8
i nch) wi de clear space shall exist on both sides of the unit. The spout
hei ght shall be no nore than 1 m (36 inches) above the floor or ground to
the outlet. The spout shall be at the front of the unit and direct the
water flowin a trajectory that is parallel or nearly parallel to the front
of the unit. The bow shall be 165.1 nm (6-1/2 inches) high, nade of
stainless steel and be for interior installation

3.11  POSTED | NSTRUCTI ONS

Framed instructions under glass or in lamnated plastic, including wring
and control diagranms showi ng the conplete |layout of the entire system
shal | be posted where directed. Condensed operating instructions
expl ai ni ng preventive nmai ntenance procedures, nethods of checking the
system for nornal safe operation, and procedures for safely starting and
stopping the systemshall be prepared in typed form franmed as specified
above for the wiring and control diagrans and posted besi de the diagrans.
The framed instructions shall be posted before acceptance testing of the
syst ens.

3.12 PERFORMANCE OF WATER HEATI NG EQUI PMENT
Standard rating condition ternms are as foll ows:

EF

Energy factor, overall efficiency.

ET

Thermal efficiency with 21 degrees C delta T.

EC = Conbustion efficiency, 100 percent - flue | oss when snoke = o
(trace is pernmitted).

SL = Standby loss in W0.093 sq. m based on 27 degrees C delta T, or
in percent per hour based on nomi nal 38 degrees C delta T.

HL = Heat |oss of tank surface area.
V = Storage volune in liters
3.12. 1 Storage Water Heaters
3.12.1.1 Gas
a. Storage capacity of 379 liters or less, and input rating of 21980

W or less: mnimmEF shall be 0.62-0.0019V per 10 CFR 430.

SECTI ON 15400 Page 47



Ft Bliss Air Deploynent Facility Conpl ex FBADC
ACCOVMPANYI NG AMENDMVENT NO. 0003 TO SOLI CI TATI ON NO. DACA63- 00- B- 0018

b. Storage capacity of nore than 379 liters - or input rating nore
than 21980 W Et shall be 77 percent; maxi num SL shall be
1.3+38/V, per ANSI Z21.10.3.

3.12.2 Unfired Hot Water Storage
Vol umes and inputs: nmaxi mumHL shall be 20.5 Wsq. neter.
3.12.3 I nst ant aneous Wt er Heater

3.12.3.1 Gas

Vol ures and inputs: ET shall be 80 percent per ANSI Z21.10. 3.
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3.13  TABLES
TABLE |

PI PE AND FI TTI NG MATERI ALS FCR
DRAI NAGE, WASTE, AND VENT PI Pl NG SYSTEMS

SERVI CE
Iltem# Pipe and Fitting Materials A B C D E
1 Cast iron soil pipe and fittings, hub X X X X X
and spigot, ASTM A 74 with
conpressi on gaskets
2 Cast iron soil pipe and fittings hubl ess, X X X
Gl SPI 301 and
ASTM A 888
3 Cast iron drainage fittings, threaded, X X X
ASME B16. 12 for use with
[tem 10
4 Cast iron screwed fittings (threaded) X X
ASME B16.4 for use with Item 10
5 &G ooved pipe couplings, ferrous and X X X X
non-ferrous pi pe ASTM A 536
and ASTM A 47, ASTM A 47M
6 Ductile iron grooved joint fittings X X X X

for ferrous pipe ASTM A 536
and ASTM A 47, ASTM A 47Mfor use with

Item5
AMEND 0001
SERVI CE:
A - Underground Building Soil, Waste and Storm Drain
B - Aboveground Soil, Waste, Drain In Buildings
C - Underground Vent
D - Aboveground Vent
E - Interior Rainwater Conductors Aboveground
F - Corrosive Waste And Vent Above And Bel owgr ound
*

- Hard Tenper
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TABLE 11
PI PE AND FI TTI NG MATERI ALS FCR PRESSURE PI PI NG SYSTEMS

AMEND 0001
8 Seanl ess copper water tube, X * X * X * Xk * *
ASTM B 88, ASTM B 88M

9 Seanl ess and wel ded copper distribution X * X * X * X & *x
tube (Type D) ASTM B 641

10 Cast bronze threaded fittings, X X X
ASME B16. 15 for use
with Itens 5 and 7

11 Wought copper and bronze sol der-j oi nt X X X X
pressure fittings,
ASME B16. 22 for
use with Items 5 and 7

12 Cast copper alloy sol der-joint X X X X
pressure fittings,
ASME B16. 18
for use with Itens 8 and 9

AMEND 0001

A - Cold Water Aboveground

B - Hot Water 82 degree C Maxi mum Abovegr ound

C - Conpressed Air Lubricated

D - Cold Water Service Bel owground

I ndi cated types are mni rumwall thicknesses.

** - Type L - Hard

*** - Type K- Hard tenper with brazed joints only or type K-soft tenper
wi thout joints in or under floors

**** . |n or under slab floors only brazed joints
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TABLE ||| AMENDMENT 0003
STANDARD RATI NG CONDI TI ONS AND M NI MUM PERFORVANCE RATI NGS FOR WATER HEATI NG
EQUI PVENT

A, STORAGE WATER HEATERS
STORAGE
CAPACI TY | NPUT
FUEL LI TERS RATI NG TEST PROCEDURE REQUI RED
PERFORVANCE
Elect. 454 max. 12 kWmax. 10 CFR 430 EF = 0.95-0. 00132V

m ni num

Elect. 454 min. OR 12 kWnin. ASHRAE 90. 1 SL

1.9 WO0.09 sq. m

(Addenda B) maxi mum
Gas 380 nax. 22 kW nax. 10 CFR 430 EF = 0.62-0. 0019V
M ni mum
Gas 380 mn. OR 22 kWnmin. ANSI Z21.10.3 ET= 77 percent
SL = 1.3+38/V nax.

TERMS
EF = Energy factor, overall efficiency.
ET = Thermal efficiency with 21 degrees C delta T.
EC = Conbustion efficiency, 100 percent - flue | oss when snoke = 0

(trace is pernmitted).
SL = Standby loss in W0.09 sq. m based on 27 degrees C delta T, or in

percent per hour based on nom nal 32 degrees C delta T.
HL = Heat |oss of tank surface area
V = Storage volune in gallons

-- BEnd of Section --
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SECTI ON 15569

WATER AND STEAM HEATING O L, GAS OR BOTH, UP TO 20 MBTUH
05/95
AMEND 0003

PART 1  GENERAL

1.

1  REFERENCES

The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by basic
designation only.

Al R MOVEMENT AND CONTRCL ASSCCI ATI ON ( AMCA)

AMCA 801 (1992) Industrial Process/Power Ceneration
Fans: Specification Quidelines

AMERI CAN NATI ONAL STANDARDS | NSTI TUTE ( ANSI)

ANS| Z721.13 (1991; Z21.13a; Z21.13b) Gas-Fired
Low Pressure Steam and Hot Water Boilers

AMERI CAN SCCI ETY FOR TESTI NG AND MATERI ALS (ASTM

ASTM A 47 (1990; R 1995) Ferritic Malleable Iron
Casti ngs

ASTM A 47M (1990; R 1996) Ferritic Malleable Iron
Castings (Metric)

ASTM A 53 (1997) Pipe, Steel, Black and Hot-D pped,
Zi nc- Coat ed, Wl ded and Seani ess

ASTM A 105/ A 105M (1997) Carbon Steel Forgings, for Piping
Appl i cations

ASTM A 106 (1997a) Seam ess Carbon Steel Pipe for
H gh- Tenperature Service

ASTM A 167 (1996) Stainless and Heat - Resi sting
Chrom um N ckel Steel Plate, Sheet, and
Strip

ASTM A 183 (1983; R 1990) Carbon Steel Track Bolts
and Nuts

ASTM A 193/ A 193M (1997a) Alloy-Steel and Stainless Steel
Bolting Materials for Hi gh-Tenperature
Servi ce

SECTI ON 15569 Page 1



Ft Bliss Air Deploynent Facility Conpl ex FBADC
ACCOVMPANYI NG AMENDMVENT NO. 0003 TO SOLI CI TATI ON NO. DACA63- 00- B- 0018

ASTM A 234/ A 234M

ASTM A 366/ A 366M

ASTM A 515/ A 515M

ASTM A 516/ A 516M

ASTM A 536

ASTM A 653/ A 653M

ASTM B 32

ASTM B 62

ASTM B 75

ASTM B 88

ASTM B 88M

ASTM B 813

ASTM B 828

ASTM C 27

ASTM C 34

ASTM C 155

ASTM C 401

ASTM D 596

(1997) Piping Fittings of Wought Carbon
Steel and Alloy Steel for Mderate and
H gh Tenperature Services

(1996) Steel, Sheet, Carbon, Col d-Roll ed,
Conmmercial Quality

(1992) Pressure Vessel Plates, Carbon
Steel, for Internediate- and
H gher - Tenperature Service

(1990; R 1996) Pressure Vessel Pl ates,
Carbon Steel, for Mderate- and
Lower - Tenper at ure Servi ce

(1984; R 1993) Ductile Iron Castings
(1997) Steel Sheet, Zinc-Coated

(Gal vani zed) or Zinc-lron Al oy-Coated
(Gal vanneal ed) by the Hot-Di p Process
(1996) Sol der Met al

(1993) Conposition Bronze or Qunce Met al
Casti ngs

(1997) Seanl ess Copper Tube
(1996) Seanml ess Copper Water Tube
(1996) Seanl ess Copper Water Tube (Metric)

(1993) Liquid and Paste Fl uxes for
Sol dering Applications of Copper and
Copper Al l oy Tube

(1992) Making Capillary Joints by
Sol deri ng of Copper and Copper Alloy Tube
and Fittings

(1993) Fireclay and H gh- Al um na
Refractory Brick

(1996) Structural day Load-Bearing Wall
Tile

(1997) Standard d assification of
Insulating Firebrick

(1991; R 1995) Al unina and Al um na
Silicate Castable Refractories

(1991; R 1995) Reporting Results of
Anal ysi s of Water
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ASTM D 1784

ASTM D 2000

ASTM F 872

ASTM F 876

ASTM F 1097

ASTM F 1139

ASNMVE

ASMVE

ASMVE

ASMVE

ASMVE

ASMVE

ASMVE

ASMVE

ASMVE

ASMVE

ASMVE

(1996) Rigid Poly(Vinyl Chloride) (PVQ
Conmpounds and Chl ori nated Pol y(Vi nyl
Chl oride) (CPVC) Conpounds

(1996) Rubber Products in Autonotive
Appl i cations

(1984; R 1990) Filter Units, Ar
Condi tioning: Viscous-Inpi ngenent Type,
C eanabl e

(1997) Crosslinked Pol yet hyl ene ( PEX)
Tubi ng

(1991; R 1996) Mortar, Refractory
(H gh-Tenperature, Air-Setting)

(1988; R 1993) Standard Specification for
Steam Traps and Drai ns

ASME | NTERNATI ONAL ( ASME)

B1.20.1

ANSI / ASME B16. 3

ANSI / ASME B16. 4

ANSI / ASME B16. 5

ANSI / ASME B16. 9

B16. 11

B16. 15

B16. 18

B16. 21

B16. 22

B16. 26

(1983; R 1992) Pipe Threads, Genera
Pur pose (I nch)

(1992) Malleable Iron Threaded Fittings
(1992) Gray Iron Threaded Fittings

(1996; B16.5a) Pipe Flanges and Fl anged
Fittings NPS 1/2 thru NPS 24

(1993) Factory- Made Wought Stee
Buttwel di ng Fittings

(1996) Forged Fittings, Socket-Wl ding and
Thr eaded

(1985; R 1994) Cast Bronze Threaded
Fittings O asses 125 and 250

(1984; R 1994) Cast Copper Alloy Sol der
Joint Pressure Fittings

(1992) Nonnetallic Flat Gaskets for Pipe
Fl anges

(1995; B16.22a) Wought Copper and Copper
All oy Sol der Joint Pressure Fittings

(1988) Cast Copper Aloy Fittings for
Fl ared Copper Tubes
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ASME Bl16. 34 (1996) Val ves - Flanged, Threaded, and
Wl di ng End

ASME B16. 39 (1986; R 1994) Malleable Iron Threaded
Pi pe Unions d asses 150, 250, and 300

ASME B19. 3 (1991; B19.3a; B19.3b) Safety Standard for
Conpressors for Process Industries

ASME B31.1 (1995; B31.1a; B31.1b; B31.1c) Power Piping

ASME B31.5 (1992; B31.5a) Refrigeration Piping

ASME B40. 1 (1991) Gauges - Pressure Indicating D al
Type - El astic El enent

ASME BPV |V (1998) Boiler and Pressure Vessel Code;
Section IV, Heating Boilers

ASME BPV VIII Dv 1 (1998) Boiler and Pressure Vessel Code;
Section VII1, Pressure Vessels Division 1

- Basi c Coverage

ASME BPV | X (1998) Boiler and Pressure Vessel Code;
Section I X, Wl ding and Brazing
Qualifications

ASME CSD- 1 (1995; CsD-1a; CSD-1b) Controls and Safety
Devi ces for Automatically Fired Boilers

ASME PTC 10 (1965; Errata, R 1992) Conpressors and
Exhausters

AMERI CAN WATER WORKS ASSCCI ATI ON ( AWAR)
AWM C606 (1987) G ooved and Shoul dered Joints

AVERI CAN VEELDI NG SCCI ETY ( AWS)

AVWS A5. 8 (1992) Filler Metals for Brazing and Braze
Wl di ng
AVWS B2. 2 (1991) Brazing Procedure and Performance

Qualification

COMVERCI AL | TEM DESCRI PTI ONS ( Cl D)

CID A-A-1419 (Rev D) Filter Elenment, Air Conditioning
(Vi scous- | npi ngenent and Dry Types,
Repl aceabl e)

COPPER DEVELOPMENT ASSCCI ATI ON ( CDA)

CDA Copper Tube Hdbk (1995) Copper Tube Handbook

SECTI ON 15569 Page 4



Ft Bliss Air

Depl oynment Facility Conpl ex FBADC

ACCOMPANYI NG AMENDMVENT NO. 0003 TO SOLI CI TATI ON NO. DACA63- 00- B- 0018

EXPASI ON JO NT MANUFACTURERS ASSOCI ATI ON ( EJVA)

EJMA Stds

(1993; Addenda 1995; Errata 1996) EJNMA
St andar ds

HYDRONI CS | NSTI TUTE ( HY1)

HYl - 01

HYI - 400

(1998) I=B=R Ratings for Boilers,
Baseboard Radi ati on and Fi nned Tube
(Commercial) Radiation

(1998) |=B=R, Product Floor Heating

MANUFACTURERS STANDARDI ZATI ON SOCI ETY OF THE VALVE AND FI TTI NGS
| NDUSTRY ( MBS)

MBS SP- 25

MBS SP- 58

MBS SP- 69

M5S SP-70

M5S SP-71

MBS SP-72

MBS SP-73

MBS SP-78

MBS SP- 80

MBS SP- 85

M5S SP-110

(1998) Standard Marking System for Val ves,
Fittings, Flanges and Uni ons

(1993) Pi pe Hangers and Supports -
Mat eri al s, Design and Manufacture

(1996) Pi pe Hangers and Supports -
Sel ection and Application

(1990) Cast Iron Gate Val ves, Flanged and
Thr eaded Ends

(1997) Cast Iron Swi ng Check Val ves,
Fl anges and Threaded Ends

(1992) Ball Valves with Flanged or
Butt-Wel ding Ends for Ceneral Service

(1991; R 1996) Brazing Joints for Copper
and Copper Alloy Pressure Fittings

(1996) Cast Iron Plug Val ves, Flanged and
Thr eaded Ends

(1997) Bronze Gate, d obe, Angle and Check
Val ves

(1994) Cast Iron dobe & Angle Val ves,
Fl anged and Threaded Ends

(1996) Ball Valves Threaded, Socket
Wl di ng, Sol der Joint, Gooved and Fl ared
Ends

NATI ONAL ELECTRI CAL MANUFACTURERS ASSOCI ATI ON ( NEMVA)

NEMA 250

(1991) Enclosures for Electrical Equipnent
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(1000 Vol ts Maxi mum

NATI ONAL FI RE PROTECTI ON ASSCCI ATI ON ( NFPA)

NFPA 31 (1997 TIA 97-1) Installation of QI
Bur ni ng Equi pnent

NFPA NFPA 54/ ANSI Z223. 1 (1996; Errata) National Fuel Gas Code

NFPA 70 (1999) National Electrical Code

NFPA 211 (1996; Errata 96-1) Chi nmeys, Fireplaces,

Vents, and Solid Fuel -Burni ng Appliances
NFPA 8501 (1997) Single Burner Boiler Operation

UNDERVWRI TERS LABORATORI ES (UL)

UL 296 (1994; Rev Aug 1995) QG| Burners

UL 726 (1995) G l-Fired Boiler Assenblies

UL 795 (1994; Rev Jan 1996) Conmerci al -1 ndustri al
Gas Heating Equi pnent

UL 1738 (1993; Rev thru Jan 1997) Venting Systens
for Gas-Burning Appliances, Categories Il
11 and IV

UL Gas&G | Dir (1996; Supple) Gas and G| Equi prent
Directory

1.2 GENERAL REQUI REMENTS
1.2.1 St andard Products

Mat eri al s and equi prent shall be the standard products of a nanufacturer
regul arly engaged in the manufacture of the products and shall essentially
duplicate itens that have been in satisfactory use for at least 2 years
prior to bid opening. Equipnent shall be supported by a service

organi zation that is, in the opinion of the Contracting Oficer, reasonably
convenient to the site.

1.2.2 Asbestos Prohibition
Asbest os and asbestos-contai ni ng products shall not be used.

1.2.3 Nanepl at es
Each maj or conponent of equi prent shall have the nanufacturer's nang,
address, type or style, nodel or serial nunber, and catal og nunber on a

pl ate secured to the equi pnent. Each pressure vessel shall have an
approved ASME st anp.
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1.2.4 Equi prent Guar ds

Belts, pulleys, chains, gears, couplings, projecting setscrews, keys, and
other rotating parts exposed to personnel contact shall be fully encl osed
or guarded in accordance with OCSHA requirenments. Hi gh tenperature

equi prent and pi pi ng exposed to contact by personnel or where it creates a
potential fire hazard shall be properly guarded or covered with insulation
of a type specified. Catwal ks, operating platforns, |adders, and
guardrails shall be provided where shown and shall be constructed in
accordance with Section 05500 M SCELLANEQUS METAL

1.2.5 Verification of D nensions

The Contractor shall becone famliar with details of the work, verify
dinmensions in the field, and shall advise the Contracting Oficer of any
di screpancy before perform ng any work or ordering any naterials.

1.2.6 \Welding

Boi |l ers and pi ping shall be wel ded and brazed in accordance with qualified
procedures using perfornmance-qualified wel ders and wel di ng operators.
Procedures and wel ders shall be qualified in accordance with ASME BPV | X
Wl di ng procedures qualified by others, and wel ders and wel di ng operators
qual i fied by another enployer nay be accepted as permitted by ASME B31. 1.
The Contracting O ficer shall be notified 24 hours in advance of tests, and
the tests shall be perfornmed at the work site if practical. The welder or
wel di ng operator shall apply his assigned synbol near each weld he nmakes as
a permanent record. Structural nenbers shall be welded in accordance wth
Section 05090 WELDI NG STRUCTURAL

1.3 SUBM TTALS
CGovernnent approval is required for submttals with a "GA" designation;
subm ttals having an "FI O designation are for information only. The
followi ng shall be subnmitted in accordance with Section 01330 SUBM TTAL
PROCEDURES
SD-01 Data
Manuf acturer's Catal og Data; FI O

Manuf acturer's catal og data shall be included with the detail draw ngs for
the following itens:

Boil ers

Fuel Burni ng Equi pnent
Conbusti on Control Equi prent
Punps

Fittings and Accessories

Wat er Treatnent System
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The data shall show nodel, size, options, etc., that are intended for
consideration. Data submitted shall be adequate to denonstrate conpliance
wi th contract requirenents.

Spare Parts Data; FIO

Spare parts data for each different itemof material and equi pnent, after
approval of the detail drawings and no later than 2 nonths prior to the
dat e of beneficial occupancy. The data shall include a conplete Iist of
parts and supplies, with current unit prices and source of supply, and a
list of the parts recommended by the manufacturer to be replaced after 1
and 3 years of service

VWater Treatnment Plan; FIQO

Si x conplete copies of the proposed water treatnment plan. The plan shal

i nclude a layout, control schene, a list of the existing water conditions

including the itens listed in paragraph BO LER WATER TREATMENT, a list of

all chemicals, the proportion of chenicals to be added, the final treated

wat er conditions, and a description of environnmental concerns for handling
t he chemi cal s.

Heating and Fuel Systens Test Procedures; FlIO

Proposed test procedures for the heating systemtests and fuel system
tests, at least 2 weeks prior to the start of related testing.

Wl di ng Procedures; FIQO

A copy of qualified welding procedures, at |least 2 weeks prior to the start
of wel di ng operati ons.

Qualification; FIO

A statenment fromthe firns proposed to prepare subnittals and perform

installation and testing, denonstrating successful conpletion of simlar
services of at least five projects of sinmlar size or scope, at |east 2
weeks prior to the submttal of any other itemrequired by this section

Wl ding Qualification; FIQO

A list of names and identification synbols of qualified welders and wel di ng
operators, at |least 2 weeks prior to the start of welding operations.

SD- 04 Dr awi ngs
Heating System GA

Detail drawi ngs consisting of equiprment |ayout including installation
details and el ectrical connection diagrans; conbustion and safety contro

di agrans; ductwork |ayout showi ng the |ocation of supports and hangers,

typi cal hanger details, gauge reinforcenent, reinforcenent spacing rigidity
classification, and static pressure and seal classifications; and piping

| ayout showi ng the | ocation of guides and anchors, the | oad inposed on each
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support or anchor (not required for radiant floor tubing), and typica
support details. Drawi ngs shall include any information required to
denonstrate that the system has been coordinated and will properly function
as a unit and shall show equi pnent relationship to other parts of the work,
i ncludi ng cl earances required for operation and mai nt enance.

SD-06 | nstructions
Posted I nstructions; GA

System | ayout diagrans that show the |ayout of equi prent, piping, and
ductwork and typed condensed operati on nmanual s expl ai ni ng preventative
mai nt enance procedures, methods of checking the systemfor nornal, safe
operation, and procedures for safely starting and stopping the system
framed under glass or lam nated plastic, at |least 2 weeks prior to the
start of related testing. After approval, these itens shall be posted
wher e directed.

SD- 07 Schedul es
Tests; FIO

Proposed test schedul es for the heating systemand fuel systemtests, at
| east 2 weeks prior to the start of related testing.

SD- 09 Reports
Heati ng System and Fuel System Tests; FIQ

Test reports for the heating systemtests and the fuel systemtest, upon
conpl etion of testing conplete with results.

VWater Treatnent Tests; FI O

(1) The water quality test report shall identify the chem ca
conposition of the boiler water. The report shall include a
conpari son of the condition of the boiler water with the

manuf acturer's recomended conditions. Any required corrective
action shall be docunented within the report.

(2) Atest report shall identify the condition of the boiler at

the conpletion of 1 year of service. The report shall include a
conpari son of the condition of the boiler with the manufacturer's
recommended operating conditions.

SD- 13 Certificates
Bolts; FIO
Witten certification by the bolt nmanufacturer that the bolts furnished
conmply with the requirenments of this specification. The certification
shall include illustrations of product markings, the date of nanufacture,

and the nunber of each type of bolt to be furnished based on this
certification.
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Boi |l er Em ssions; FIQO

Witten certification by the boiler manufacturer that each boiler furnished
conplies with Federal, state, and local regulations for em ssions. The
certification shall also include a description of applicable em ssion
regulations. |If any boiler is exenpt fromthe em ssion regul ations, the
certification shall indicate the reason for the exenption

SD-19 Qperation and Maintenance Manual s
Heating System GA

Six conplete manual s listing step-by-step procedures required for system
startup, operation, shutdown, and routine naintenance, at |east 2 weeks
prior to field training. The manuals shall include the manufacturer's
nane, nodel nunber, parts list, sinplified wiring and control diagrans,

t roubl eshooti ng gui de, and recomended service organi zati on (i ncluding
address and tel ephone nunber) for each item of equipnment. Each service
organi zation shall be capable of providing 4 hour onsite response to a
service call on an emnergency basis.

Water Treatnent System GA

Si x conpl ete copies of operating and mai nt enance nmanual s for the
step-by-step water treatnent procedures, including procedures for testing
the water quality.

1.4 NANUFACTURER S SERVI CES

Services of a manufacturer's representative who i s experienced in the
installation, adjustnent, and operation of the equi pnent specified shall be
provided. The representative shall supervise the installing, adjusting,
and testing of the equipnent.

1.5 DELIVERY AND STCRAGE

Equi prent delivered and placed in storage shall be protected fromthe
weat her, humdity and tenperature variations, dirt and dust, and ot her
cont am nant s.

PART 2 PRCODUCTS
2.1 BOLERS

Each boiler shall have the output capacity in kilowatts (kW as indicated
when fired with the specified fuels. The boiler shall be furnished
conplete with the gas burning equi pnent, boiler fittings and trim
automatic controls, forced draft fan, electrical wiring, insulation,

pi pi ng connections, and protective jacket. The boiler shall be conpletely
assenbl ed and tested at the manufacturer's plant. Boiler auxiliaries

i ncluding fans, notors, drives, and simlar equipnent shall be provided
with at [east 10 percent excess capacity to allow for field variations in
settings and to conpensate for any unforeseen increases in pressure | osses
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i n appurtenant piping and ductwork. However, the boiler safety devices
shall not be sized for a 10 percent excess capacity. The boiler and its
accessories shall be designed and installed to permt ready accessibility
for operation, maintenance, and service. Boilers shall be designed,
constructed, and equi pped in accordance with ASME BPV IV. Each boiler

shall be of the watertube type and designed for water service as specified
herein. The boiler capacity shall be based on the ratings shown in Hyl-01
or as certified by the Anerican Boiler Manufacturers Associ ation, or
Anerican Gas Associ ation

2.1.1 \Watertube Boiler
Boi |l er shall be self-contained, packaged type, conplete with al
accessories, nounted on a structural steel base. The heat input rate for
finned tube designs shall not be greater than 38 Kw per square neter based

on internal heater area. The heat input rate for other boilers shall not
be greater than 21 Kw per square neter of fireside heating surface.

2.1.2 Hot Water Heating Boilers

The hot water heating boiler shall be capable of operating at the specified
maxi mum conti nuous capacity w thout danage or deterioration to the boiler
its setting, firing equipnent, or auxiliaries. The rated capacity shall be
the capacity at which the boiler will operate continuously while
mai ntai ning at | east the specified mninmmefficiency. The boiler design
condi tions shall be as foll ows:

a. Boiler design pressure 833 kPa.

b. Operating pressure at boiler outlet 310  kPa.

c. Hot water tenperature 80 degrees C

d. Tenperature differential between boiler discharge and system
return 11 degrees C

e. Water pressure drop -Refer to equi pnment schedul e on draw ngs.

f. Qutdoor anbient air tenperature 38 degrees C (mex), _-7_
degrees C (nmin).

g. Site elevation 1194 m

i. Rated capacity -Refer to equi pnment schedul e on draw ngs.

k. Gas fired boilers with a capacity of greater than or equal to 90 kW
shal |l have a conbustion efficiency of at |east 80 percent when
fired at the maxi mumand mninumratings allowed by the controls.
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2.2 FUEL BURNI NG EQUI PMENT

Boi |l er shall be designed to burn gas.
2.2.1 Bur ners
2.2.1.1 Gas Fired Burners and Control s

Burners shall be UL approved nechani cal draft burners with all air
necessary for conbustion supplied by a bl ower where the operation is
coordinated with the burner. Burner shall be provided conplete with fuel
supply systemin conformance with the foll owi ng safety codes or standards:

a. Gas fired units less than 3.66 MV input shall conformto ANSI
Z21. 13.

2.2.2 Draft Fans

Fans conformng to AMCA 801 forced-draft shall be furnished as an integra
part of boiler design. Fans shall be centrifugal wth backward-curved

bl ades or axial flow type. Each fan shall be sized for output volunme and
static pressure rating sufficient for pressure | osses, excess air

requi renents at the burner, |eakages, tenperature, and el evation
corrections for worst anbient conditions, all at full conbustion to neet
net-rated output at normal firing conditions, plus an overall excess air
vol ure of 10 percent against a 20 percent static overpressure. Noise

| evel s for fans shall not exceed 85 decibels in any octave band at a .914
nmeters (3 foot) station. Forced draft fan bearings shall be air cool ed.

2.2.2.1 Draft Fan Control
Forced-draft centrifugal fans shall have inlet vane controls or shall have
vari abl e speed control where indicated. Inlet vanes shall be suitable for
use with conbustion control equipnent.

2.2.2.2 Draft Fan Drives
Fans shall be driven by electric notors. Electric notor shall be drip
proof. Modtor starter shall be nagnetic across-the-line enclosure and
shall be furnished with four auxiliary interlock contacts.

2.2.3 Draft Danper
When requi ed the boiler shall be provided draft danper in a conveni ent and

accessible location in the flue gas outlet fromthe boiler. The danper
shal |l be arranged for automatic operation by neans of a danper regul ator.

2.3 COMVBUSTI ON CONTROL EQUI PMENT
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Conmbustion control equi pment shall be provided as a systemby a single
manufacturer. Field installed automati c conbustion control system shall be
installed in accordance with the manufacturer's recommendati ons and under
the direct supervision of a representative of the control nmanufacturer. The
boil er water tenperature shall be controlled by a water tenperature
controller. The equi pnent shall operate either electrically or
pneumatical ly.

2.3.1 El ectrical controls

El ectrical control devices shall be rated at 120 or 24 volts and shall be
connected as specified in Section 16415 ELECTRI CAL WORK, | NTERI OR

2.3.2 \Water Tenperature Controller

The controller shall be of sturdy construction and shall be protected

agai nst dust and danpness. The thernostatic elenent shall be inserted in a
separ abl e socket installed in the upper part of the boiler near the water
outlet. Fixed position (on-off) and three position (high-Iow off)
controller shall operate on a 5.56 degree C (10 degree F) differentia

over an adjustable tenperature range of approximately 60 to 104.4 degrees C
(140 to 220 degrees F). Mdulating controllers shall control the fue
burni ng equi pnment to nmaintain set boiler water tenperature within 2

percent.

2.3.3 Boi | er Conbustion Controls and Positioners AMENDMENT 0003

a. Gas boiler units shall be provided with three position
(hi gh-1ow of f) nodul ati ng conbustion controls with gas pilot or
spark ignition. Modulating controls shall be provided with a
means for nmanually controlling the firing rate.

b. Mdulating control function shall be acconplished using
positioning type controls. Air flowratio and fuel control valve
shall be controlled by relative positions of operative |levers on a
jackshaft responding to a water tenperature controller
Posi tioni ng type conbustion control equi pnent shall include draft
controls with synchroni zed fuel feed and conbustion air supply
controls, while and shall maintain the proper air/fuel ratio. The
desired furnace draft shall be maintained within 0.01 inch of
wat er col um.

C. H gh-low of f controls for boilers with capacities up to 600 kW
(2,000,000 Btuh) shall use a water tenperature controller in a
tenperature well in direct contact with the water

2.3. 4 Conmbustion Safety Controls and Equi prent
Control systens and safety devices for autonmatically fired boilers shal

conformto ASME CSD- 1. Electrical conbustion and safety controls shall be
rated at 120 volts, single phase, 60 Hz and shall be connected as specified
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in Section 16415 ELECTRI CAL WORK, INTERIOR. A 100 nm dianeter al arm bell
shal |l be provided and shall be | ocated where indicated or directed. The
alarmbell shall ring when the boiler is shut down by any safety control or
interlock. Indicating |ights shall be provided on the control panel. A
red light shall indicate flane failure, and a green |ight shall indicate
that the main fuel valve is open. The follow ng shutdown conditions shall
require a nmanual reset before the boiler can autonmatically recycle:

a. Flame failure.
b. Failure to establish pilot flane.
c. Failure to establish main flane.
d. Lowwater cutoff.
e. Hi gh tenperature cutoff.

2.3.4.1 Low wat er Cut of f

Low water cutoff shall be float actuated switch or electrically actuated
probe type |l owwater cutoff. Float chanber shall be provided with a

bl ow- down connection. Cutoff shall cause a safety shutdown and sound an
al armwhen the boiler water | evel drops below a safe minimnumlevel. A
safety shutdown due to | ow water shall require manual reset before
operation can be resunmed and shall prevent recycling of the burner. The
cutoff shall be in strict accordance to the | atest version of code, ASME
CSD-1 Controls and Safety Devices for Automatically Fired Boilers.

a. Feedwater Regulator with Low Water Cutoff: Regulator shall be an
approved design sized for the application. A regulator shall be
provi ded for each boiler. The feeder shall be so arranged that
water will be fed to the boiler automatically when the water |evel
in the boiler drops below a preset point and will actuate the
alarm bell when the water |evel reaches the | ow danger point. The
boil er feeder shall be arranged so that the burner and
forced-draft fan will stop whenever the water |evel drops below a
preset danger point. The boiler feeder shall be constructed so
that the feedwater valve and seat are isolated fromthe fl oat
chanmber to prevent overheating of the feed water and precipitation
of scale on either the valve or seat. Each float nechani sm
val ve, and seat shall be constructed of an approved, durable,
corrosion-resistant steel alloy. Valve seats shall be renovabl e
and renewabl e. The regulator shall be equipped with a |arge,
self-cleaning strainer. The drain valve on the regulator shall be
the gate or other straight-through type.

2.3.4.2 \ater Flow Interlock
Hot water boiler limt controls shall be provided to include protection for

| ow boiler water flow and high boiler water tenperature. The limt
controls shall be interlocked with the conbustion control systemto effect
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boil er al arm and shutdown. The controls shall not allow boiler startup
unl ess hot water flow is proven.

2.4  PUWPS
2.4.1 Hot Water and Boiler Circul ati ng Punps

Crculating punps for hot water shall be electrically driven single-stage
centrifugal type and have a capacity not less than indicated. [Boiler
circulating punps shall be supported on a concrete foundation with a cast
iron or structural steel base and shall be cl osed-coupl ed shaft or

fl exi bl e-coupl ed shaft. The boiler circulating punps shall be horizontal
split case type. Hot water circulating punps shall be supported on a
concrete foundation with a cast iron or structural steel base and shal
have a cl osed-coupl ed shaft. The hot water circul ating punps shall be
hori zontal split case type. The punp shaft shall be constructed of
corrosion-resistant alloy steel, sleeve bearings and gl ands of bronze
designed to accomodate a nechani cal seal, and the housing of close-grai ned
cast iron. Punp seals shall be capable of w thstanding 115 degrees C
tenperature wthout external cooling. The notor shall have sufficient
power for the service required, shall be of a type approved by the

manuf acturer of the punp, shall be suitable for the available electric
service, and shall conformto the requirenents of paragraph ELECTRI CAL
EQUI PMENT. Each punp suction and di scharge connection shall be provided
with a pressure gauge as specified. The boiler and hot water punp

di scharge heater shall be provided with a flowswitch . Flow switch unit
shall be a self-contained swinging vane type to indicate fluid flow |
Switch shall be a SPDT with 120-volt, 15-anpere rating.

2.4.2 Heat Exchangers AMEND 0001

Heat exchanger shall be multiple pass shell and U-tube type. It shal
provide | ow tenperature hot water to the central |oop system Tenperature
and pressure shall shall not exceed 121 degrees C (250 F) for | ow
tenperature hot water. Heat exchanger shall be constructed i naccordance
with ASME BPVY VIII Div 1 and cerified with ASME stanp attached to unit. U
tube bundl es shall be conpletely renoveabl e for cleaning and tube

repl acenent and shall be free to expand with shell. Shell shall be

seanm ess steel pipe or wel ded steel construction. Tubes shall be seani ess
tubi ng. Tube connections to plate shall be |eakproof. Saddles or cradle
shal |l be provided to nount shell and U tube exchanger. Design fouling
factor shall be AS SCHEDULED.

2.4.2.1 Low Tenperature Water heat Exchanger, Shell and U-tube type

Exchanger shall operate with | ow tenperature heating water in the shell and
central loop water in the tubes. Shell side and tubes shall be designed
for 517 kPa working pressure and 121 C degrees design tenperature and
factory tested for 772 kPa. Pressure relief connections shall be |ocated

i naccordance with manufacturers standard practice. Wter connection |arger
than 80mm shall be ASME 1030 kPa flanged for |ow tenperature water. Water
pressure | oss through clean tubes shall not exceed 48 kPa unl ess ot herw se
indicated. Mnimumwater velocity in tubes shall be 300mm per second,
turbulent flow shall be assured. Tubes shall be cupronickle or inhibited
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admralty, constructed per ASTM B 395 suitable for tenperature and pressure
specified. Tubes shall not be |less than 20nmm unl ess i ndi cated ot herwi se.

2.4.2.2 Rati ng and Testing

The punp manufacturer shall submit a certified test report covering the
actual test of the unit and certifying that the equi pment conplies with the
i ndi cated requirenents.

2.5 COLD WATER CONNECTI ONS

Connections shall be provided which includes consecutively in line a
strai ner, backfl ow prevention device, and water pressure regulator in that
order in the direction of the flow. The backfl ow prevention device shal
be provided as indicated and in conpliance with Section 15400, PLUVBI NG
GENERAL PURPCSE. Cold water fill connections shall be made to the water
supply systemas indicated. Necessary pipe, fittings, and val ves required
for water connections between the boiler and cold water main shall be
provi ded as shown. The pressure regulating valve shall be of a type that
will not stick or allow pressure to build up on the |ow side. The valve
shall be set to naintain a termnal pressure of approximately,lately 35 kPa
in excess of the static head on the system and shall operate within a 15
kPa tolerance regardless of cold water supply piping pressure and without
obj ecti onabl e noi se under any condition of operation

2.6  FITTINGS AND ACCESSORI ES

Boiler fittings and accessories shall be installed with each boiler in
accordance with ASME BPV |V, unl ess otherw se specified.

2.6.1 St acks
2.6.1.1 St acks

Prefabricated double wall stacks systemshall extend above the roof to
the height indicated. The stacks shall be 6 neters 6 in height when
assenbl ed on the boiler and neasured fromthe ground line. The inner stack
shall be 304 stainless steel having a thickness of not Iess than 0.89 nm

The outer stack shall be sheet steel having a thickness of not |ess than
0.635 mMm A nethod of maintaining concentricity between the inner and
outer stacks shall be incorporated. The joints between the stack sections
shall be sealed to prevent flue gas | eakage. A 7.92 nm dianeter hole
shall be provided in the stack not greater than 150 mm fromthe furnace
flue outlet for sanpling of the exit gases. A nethod shall be provided to
seal the hole to prevent exhaust gases fromentering the boiler room when
sanpl es are not being taken. Each stack shall be provided conplete with
rain hood. Plastic materials polyetherimde (PEI) and pol yet hersul fone
(PES) are forbidden to be used for vent piping of conbustion gases.

2.6.2 Expansi on Tank
The hot water pressurization systemshall include a diaphragmtype

expansi on tank which will acconmodate the expanded water of the system
generated within the normal operating tenperature range, linting the
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pressure increase at all conmponents in the systemto the nmaxi mum al | owabl e
pressure at those conponents. The only air in the systemshall be the
per manent seal ed-in air cushion contained in the di aphragmtype tank. The
sizes shall be as indicated. The expansion tank shall be wel ded steel
constructed, tested, and stanped in accordance with ASME BPV VIII Div 1 for
a working pressure of 850 kPa ( and precharged to the m ni num operati ng
pressure. The tank's air chanber shall be fitted with an air chargi ng
val ve and pressure gauge. The tank shall be supported by steel |egs or
bases for vertical installation or steel saddles for horizontal
installations. The tank shall have lifting rings and a drain connection
Al'l components shall be suitable for a naxi mum operating tenperature of 120
degrees C.

2.6.3 A r Separator
External air separation tank shall be steel, constructed, tested and
stanped in accordance with ASME BPV VIII Div 1 for a working pressure of 850

kPa The capacity of the air separation tank indicated is mninm

2.6.4 Foundation (Setting) Materials

2.6.4.1 Firebrick
Firebrick shall be ASTM C 27 cl ass as reconmended by boil er nmanuf acturer

2.6.4.2 Tile
Tile shall be ASTM C 34, G ade LBX

2.6.4.3 I nsul ating Brick
Insulating brick shall conply with ASTM C 155.

2.6.4.4 Refractory Mortar
Refractory nortar shall conply with ASTM F 1097

2.6.4.5 Castabl e Refractories
Castabl e refractories shall be ASTM C 401. The m ni mum nodul us of rupture
for transverse strength shall be not |ess than 4136 kPa (600 psi) after
bei ng heat soaked for 5 hours or nore at a tenperature in excess of 1371.1
degrees C.

2.6.5 St eel Sheets

2.6.5.1 Gal vani zed Stee
Gal vani zed steel shall be ASTM A 653/ A 653M

2.6.5.2 Uncoat ed Stee
Uncoat ed steel shall be ASTM A 366/ A 366M conposition, condition, and

finish best suited to the intended use. Gauge nunbers specified refer to
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manuf acturer's standard gauge.

2.6.6 Gasket s
Gaskets shall be nonasbestos material in accordance with ASME B16. 21, ful
face or self-centering type. The gaskets shall be of the spiral wound type
with graphite filler material

2.6.7 Steel Pipe and Fittings

2.6.7.1 Steel Pipe

Steel pipe shall be ASTM A 53, Type E or S, Grade A or B, black steel
st andard wei ght.

2.6.7.2 Steel Pipe Fittings

Fittings shall have the manufacturer's trademark affixed in accordance with
MSS SP-25 so as to permanently identify the nmanufacturer

2.6.7.3 St eel Fl anges
Flanged fittings including flanges, bolts, nuts, bolt patterns, etc. shal
be in accordance with ASME ANSI/ASME B16.5 class 150 and shall have the
manuf acturers tradermark affixed in accordance with MSS SP-25. Fl ange
material shall conformto ASTM A 105/ A 105M Fl anges for high tenperature
wat er systens shall be serrated or raised-face type. Blind flange materia
shall conformto ASTM A 516/ A 516M col d service and ASTM A 515/ A 515M for
hot service. Bolts shall be high strength or intermediate strength wth
material conformng to ASTM A 193/ A 193M

2.6.7.4 \Welded Fittings
Wl ded fittings shall conformto ASTM A 234/ A 234M wi t h WPA nar ki ng.
Buttwel ded fittings shall conformto ASME ANSI/ASME B16.9, and
socket-wel ded fittings shall conformto ASME B16. 11

2.6.7.5 Cast-lron Fittings

Fittings shall be ASME ANSI/ASME B16.4, O ass 125, type required to match
connecti ng pi pi ng.

2.6.7.6 Mal | eabl e-1ron Fittings

Fittings shall be ASME ANSI/ASME B16. 3, type as required to natch
connecti ng pi pi ng.

2.6.7.7 Uni ons
Uni ons shall be ASME B16. 39, d ass 150.
2.6.7.8 Thr eads

Pi pe threads shall conformto ASME Bl. 20. 1.
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2.6.7.9 G ooved Mechanical fittings

Joints and fittings shall be designed for not |ess than 862 kPa  service
and shall be the product of the same manufacturer. Fitting and coupling
houses shall be nalleable iron conformng to ASTM A 47, ASTM A 47M G ade
32510; ductile iron conformng to ASTM A 536, Grade 65-45-12; or steel
conformng to ASTM A 106, Grade B or ASTM A 53. Gaskets shall be nol ded
synthetic rubber with central cavity, pressure responsive configuration and
shall conformto ASTM D 2000, Grade No. 2CA615A15B44F17Z for circul ating
mediumup to 110 degrees C or Grade NO. MBBA610A15B44Z for circul ating
medi um up to 93 degrees C (200 degrees F). G ooved joints shall conform
to AWM C606. Coupling nuts and bolts shall be steel and shall conformto
ASTM A 183.

2.6.8 Copper Tubing and Fittings
2.6.8.1 Copper Tubi ng

Tubi ng shall be ASTM B 88, ASTM B 88M Type K or L. Adapters for copper
tubing shall be brass or bronze for brazed fittings.

2.6.8.2 Sol der-Joint Pressure Fittings
W ought copper and bronze sol der-joint pressure fittings shall conformto
ASME B16. 22 and ASTM B 75. Cast copper alloy solder-joint pressure
fittings shall conformto ASME B16. 18 and ASTM B 828.

2.6.8.3 Flared Fittings

Cast copper alloy fittings for flared copper tube shall conformto ASME
B16. 26 and ASTM B 62.

2.6.8.4 Adapters
Adapters nmay be used for connecting tubing to flanges and to threaded ends
of valves and equi pnent. Extracted brazed tee joints produced with an
acceptable tool and installed as recomended by the manufacturer may be
used.

2.6.8.5 Threaded Fittings
Cast bronze threaded fittings shall conformto ASME B16. 15.

2.6.8.6 Brazing Materia
Brazing material shall conformto AWS A5. 8.

2.6.8.7 Brazi ng Fl ux
Flux shall be in paste or liquid formappropriate for use with brazing
material. Flux shall be as follows: |ead-free; have a 100 percent

flushabl e residue; contain slightly acidic reagents; contain potassium
bori des, and contain fluorides. Silver brazing materials shall be in
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accordance with AWS A5. 8.
2.6.8.8 Solder Material

Sol der netal shall conformto ASTM B 32 95-5 tin-antinony.
2.6.8.9 Solder Fl ux

Flux shall be either liquid or paste form non-corrosive and conformto
ASTM B 813.

2.6.9 Di el ectric Unions

Di el ectric unions shall have nmetal connections on both ends. The ends
shal |l be threaded, flanged, or brazed to match adjacent piping. Mta
parts of the union shall be separated so that the electrical current is
bel ow 1 percent of the gal vanic current whi ch woul d exi st upon

nmetal -to-nmetal contact.

2.6.10 Fl exi bl e Pi pe Connectors

Fl exi bl e pi pe connectors shall be designed for 861.8 kPa or 1034.2 kPa
service. Connectors shall be installed where indicated. The flexible
section shall be constructed of rubber, tetrafl uoroethylene resin, or
corrosion-resisting steel, bronze, nonel, or galvanized steel. Materials
used and the configuration shall be suitable for the pressure, vacuum and
tenperature nmedium The flexible section shall be suitable for service

i ntended and nmay have threaded, wel ded, sol dered, flanged, or socket ends.
Fl anged assenblies shall be equipped with limt bolts to restrict maxi num
travel to the manufacturer's standard [imits. Unless otherw se indicated,
the Iength of the flexible connectors shall be as recommended by the

manuf acturer for the service intended. Internal sleeves or liners,
conpatible with circulating nmedium shall be provided when recommended by
the manufacturer. Covers to protect the bellows shall be provi ded where

i ndi cat ed.

2.6.11 Pi pe Supports
Pi pe supports shall conformto MSS SP-58 and MSS SP-69.

2.6.12 AMEND 0001 PARAGRAPH DELETED

2.6.13 Val ves

Val ves shall be Cass 125 and shall be suitable for the application

G ooved ends per AWM C606 may be used for water service only. Valves in
nonboi |l er external piping shall neet the nmaterial, fabrication and
operating requirenents of ASME B31.1. The connection type of all valves
shall nmatch the same type of connection required for the piping on which
i nstall ed.

2.6.13.1 Gat e Val ves

Gate valves 65 mm and smaller shall conformto MSS SP-80 bronze rising
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stem threaded, solder, or flanged ends. Gate valves 80 mm (3 inches) and
| arger shall conformto MSS SP-70 cast iron bronze trim outside screw and
yoke, flanged, or threaded ends.

2.6.13.2 d obe Val ves

d obe valves 65 mMm (2-1/2 inches) and snaller shall conformto MSS SP- 80,
bronze, threaded, soldered, or flanged ends. d obe valves 80 nm and

| arger shall conformto MSS SP-85, cast iron, bronze trim flanged, or

t hr eaded ends.

2.6.13.3 Check Val ves

Check valves 65 mm and snaller shall conformto MSS SP-80, bronze
t hreaded, sol dered, or flanged ends. Check valves 80 mm and | arger shal
conformto MBS SP-71, cast iron, bronze trim flanged, or threaded ends.

2.6.13.4 Angle Val ves

Angl e valves 65 nm and smaller shall conformto MSS SP-80 bronze,
t hreaded, sol dered, or flanged ends. Angle valves 80 mm and | arger shal
conformto MBS SP-85, cast iron, bronze trim flanged, or threaded ends.

2.6.13.5 Bal | Val ves

Ball valves 15 nm and larger shall conformto , ductile iron or bronze,
t hreaded, sol dered, or flanged ends.

2.6.13.6 Pl ug Val ves

Plug valves 51 nm and |arger shall conformto MSS SP-78. Plug val ves
smal l er than 51 mm shall conformto ASME B16. 34.

2.6.13.7 G ooved End Val ves

Val ves with grooved ends per AWM C606 nmay be used if the val ve
manuf acturer certifies that their performance neets the requirenments of the
standards indicated for each type of valve

2.6.13.8 Bal anci ng Val ves

Bal anci ng val ves shall have neter connections with positive shutoff valves.
An integral pointer shall register the degree of valve opening. Valves
shall be calibrated so that flow rate can be determ ned when val ve openi ng
in degrees and pressure differential across valve is known. Each bal anci ng
val ve shall be constructed with internal seals to prevent |eakage and shal
be supplied with preforned insulation. Valves shall be suitable for 120
degrees C tenperature and working pressure of the pipe in which installed.
Val ve bodi es shall be provided with tapped openings and pi pe extensions

wi th shutoff valves outside of pipe insulation. The pipe extensions shal
be provided with quick connecting hose fittings for a portable neter to
nmeasure the pressure differential. One portable differential neter shal

be furnished. The nmeter suitable for the operating pressure specified
shall be conplete with hoses, vent, and shutoff valves, and carrying case.
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In lieu of the balancing valve with integral netering connections, a bal
val ve or plug valve with a separately installed orifice plate or venturi
tube may be used for bal ancing.

2.6.13.9 Butterfly Val ves

Butterfly val ves shall be 2-flange type or lug wafer type, and shall be
bubbl eti ght at 1135 kPa. Val ve bodi es shall be cast iron, malleable iron
or steel. ASTMA 167, Type 404 or Type 316, corrosion resisting steel
stens, bronze, or corrosion resisting steel discs, and synthetic rubber
seats shall be provided. Valves smaller than 200 nm shall have throttling
handl es with a m ni mum of seven | ocking positions. Valves 200 mm and

| arger shall have totally encl osed manual gear operators w th adjustable
bal ance return stops and position indicators. Valves in insulated |ines
shal | have extended neck to accommodate insulation thickness.

2.6.13.10 Drai n val ves

Drain val ves shall be provided at each drain point of bl owdown as
recommended by the boiler manufacturer. Piping shall conformto ASME BPV |V
and ASTM A 53.

2.6.13. 11 Saf ety Val ves

Saf ety val ves shall have steel bodies and shall be equi pped with
corrosion-resistant trimand val ve seats. The valves shall be properly

gui ded and shall be positive closing so that no | eakage can occur

Adj ust ment of the desired back-pressure shall cover the range between 15
and 70 kPa. The adj ustnent shall be nade externally, and any shafts

ext endi ng through the val ve body shall be provided w th adjustable stuffing
boxes havi ng renewabl e packing. Boiler safety valves of proper size and of
the required nunber, in accordance with ASME BPV |V, shall be installed so
that the discharge will be through piping extended to a location as

i ndi cat ed. Each di scharge pi pe for hot water service shall be pitched
away fromthe val ve seat.

2.6.14 Strai ners

Basket and "Y' type strainers shall be the sanme size as the pipelines in
which they are installed. The strainer bodies shall be heavy and durabl e,
fabricated of cast iron, and shall have bottons drilled and tapped with a
gate valve attached for bl owdown purposes. Strainers shall be designed for
862  kPa service and 93  degrees C The bodies shall have arrows
clearly cast on the sides indicating the direction of flow Each strainer
shal |l be equi pped with an easily renovabl e cover and sedi nment screen. The
screen shall be made of 0.795 mmthick corrosion-resistant steel with
snmal | perforations nunbering not |ess than 620,000 per square m to provide
a net free area through the basket of at least 3.30 tinmes that of the
entering pipe. The flow shall be into the screen and out through the
perforations.

2.6.15 Pressure Gauges

Gauges shall conformto ASME B40.1 and shall be provided with throttling
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type needl e valve or a pul sati on danpener and shutoff valve. Mninumdia
size shall be 90 mm A pressure gauge shall be provided for each boiler
in avisible location on the boiler. Pressure gauges shall be provided
with readings in Kpa and psi.

2.6.16 AMEND 0001 Thernoneters

Thermoneters shall be provided with wells and separabl e corrosi on-resi stant
steel sockets. Thernoneters for inlet water and outlet water for each hot
wat er boiler shall be provided in a visible | ocation on the boiler
Thermoneters shall have brass, malleable iron, or alum numalloy case and
franme, clear protective face, permanently stabilized glass tube wth

i ndicating-fluid colum, white face, black nunbers, and a mni num 225 nm (9
inch) scale. The operating range of the thernonmeters shall be 0-100
degrees centigrade (32 - 212 degrees Fahrenheit). The thernoneters shal

be provided with readings in degrees centigrade and Fahrenheit.

2.6.17 Alr Vents
2.6.17.1 Manual Air Vents

Manual air vents shall be brass or bronze val ves or cocks suitable for the
pressure rating of the piping systemand furni shed with threaded plugs or
caps.

2.6.17.2 Automatic Air Vents

Autormatic air vents shall be 20 mm quick-venting float and vacuum air

val ves. Each air vent valve shall have a large port permtting the

expul sion of the air w thout devel opi ng excessive back pressure, a
noncol | apsi bl e netal float which will close the valve and prevent the | oss
of water fromthe system an air seal that will effectively close and
prevent the re-entry of air into the system when subat nospheric pressures
prevail therein, and a thernostatic nenber that will close the port agai nst
t he passage of steamfromthe system The nane of the manufacturer shal

be clearly stanped on the outside of each valve. The air vent val ve shal

be suitable for the pressure rating of the piping system

2.7 ELECTRI CAL EQUI PMENT

El ectric notor-driven equi prent shall be provided conplete with notors,
notor starters, and necessary control devices. El ectrical equipnent, notor
control devices, notor efficiencies and wiring shall be as specified in
Section 16415 ELECTRI CAL WORK, | NTERIOR  Mbdtors which are not an integra
part of a packaged boiler shall be rated for standard efficiency service.
Motors which are an integral part of the packaged boiler shall be the

hi ghest efficiency avail abl e by the nanufacturer of the packaged boil er
Motor starters shall be provided conplete with properly sized thernma

overl oad protections and other appurtenances necessary for the notor
control specified. Starters shall be furnished in general purpose

encl osures. Manual or automatic control and protective or signal devices
required for the operation specified and any control wiring required for
controls and devi ces but not shown shall be provided.
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2.7. 1 Mot or Rati ngs

Motors shall be suitable for the voltage and frequency provided. Mtors
375 W(1/2 hp) and larger shall be three-phase, unless otherw se

i ndicated. Mtors shall be of sufficient capacity to drive the equipnent
at the specified capacity w thout exceeding the nanmeplate rating on the
not or .

2.7.2 Motor Controls

Motor controllers shall be provided conplete with properly sized therma
overload protection. Mnual or automatic control and protective or signha
devices required for the operation specified and any wiring required to
such devi ces shall be provided. Were two-speed or variabl e-speed notors
are indicated, solid-state variabl e-speed controllers nay be provided to
acconplish the sane function. Solid state variable speed controllers shal
be utilized for fractional through 7.46 kW (10 hp) ratings. Adjustable
frequency drives shall be used for |arger notors.

2.8 | NSULATI ON

Shop and field-applied insulation shall be as specified in Section 15080
THERMAL | NSULATI ON FOR MECHANI CAL SYSTEMS

2.9 TOALS

Special tools shall be furnished. Special tools shall include unconmon
tool s necessary for the operation and nai ntenance of boilers, burners,
punps, fans, controls, neters, special piping systens, and ot her equi pnent.

Smal | hand tools shall be furnished within a suitable cabinet, nounted
wher e directed.

2.9.1 Tube d eaner

If a watertube boiler is being furnished, a water-driven tube cleaner with
three rotary cutters and rotary wire brush conplete with the necessary

I ength of arnored water hose, valves, and ot her appurtenances necessary for
operation shall be provided. Tube cleaner and rotary brush shall be

provi ded for each size of water tube in the boiler, with one extra set of
cutters for each size cleaner. Necessary valves and fittings shall be
provided to permt ready connection of the cleaner hose to a high-pressure
punp for cold water supply to operate the cl eaner

2.9.2 Wenches
W enches shall be provided as required for specialty fittings such as
manhol es, handhol es, and cleanouts. One set of extra gaskets shall be
provi ded for all manhol es and handhol es, for punp barrels, and ot her
simlar itens of equipnent. Gaskets shall be packaged and properly
identified.

2.10 BO LER WATER TREATMENT

The water treatnment system shall be capabl e of feeding chem cals and
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bl eedi ng the systemto prevent corrosion and scale within the boiler and

pi pi ng distribution system The water shall be treated to nmaintain the
conditions reconmended by the boiler manufacturer. Chemicals shall neet
required federal, state, and | ocal environnmental regulations for the
treatment of boilers and discharge to the sanitary sewer. The services of
a conpany regularly engaged in the treatnent of boilers and cooling towers
shall be used to determine the correct chemicals and concentrations
required for water treatnment. The sanme conpany shall provide treatnent for
the central | oop system and evaporative cooling systens. The conpany shal
mai ntain the chemcal treatnment and provide all chemicals required for a
period of 1 year fromthe date of occupancy. Filmng am nes and proprietary
chemical s shall not be used. The water treatnent chemicals shall remain
stabl e throughout the operating tenperature range of the system and shal

be conpatible with punp seals and other el enents of the system

2.10.1 MakeUp Water Anal ysis

The nmakeup water conditions reported per ASTM D 596 are as foll ows:

Date of Sanple _8/25/99
Tenperature [ ] degrees C
Silica (S @) [ 1 ppm(ny/1)
| nsol ubl e [ 1 ppm(ny/1)
Iron and Al umi num Oxi des [ 1 ppm(ng/1)
Cal ci um ( Ca) 29__ ppm (ng/ 1)
Magnesi um ( My) _5___ ppm(ng/1)
Sodi um and Pot assi um (Na and K) [ 1 ppm(ng/1)
Car bonat e ( HOOB) [ 1 ppm(nu/1l)
Sul fate (SO4) [ 1 ppm(ny/1)
Chloride (C1) _67__ ppm (ng/ 1)
(TOTAL) Nitrate (NOB) ~1.93 ppm (ng/ 1)
Turbidity [ ] unit

pH 7.5

Resi dual Chlorine [ 1 ppm(nou/1)
Total Alkalinity [ ] epm (neq/ 1)
Noncar bonat e Har dness [_ 1 epm(neq/l)
Total Hardness [ ] epm (neq/1)
Di ssol ved Sol i ds [ 1 ppm(nou/1)
Fl uori ne [ I ppm (ng/ 1)
Conductivity 711 mcrohm cm

2.10.2 Boiler Water Limts

The boil er manufacturer shall be consulted for the determ nation of the
boil er water chemi cal conposition lints. The boiler water linmts shall be
as follows unless dictated differently by the boiler manufacturer's
recomendat i ons:

Sodium Sul fite 20-40 ppm
Har dness Less than 2 ppm
pH 9.3 - 9.9

2.10.3 Chemi cal Feed Punps (For Evaporative Condenser Cooling Tower)
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One punp shall be provided for each chem cal feed tank. The chenical feed
punps shall be positive displacenment di aphragmtype. The capacity of the
punps shall be adjustable fromO to 100 percent while in operation. The
di scharge pressure of the punps shall be not less than 1.5 tinmes the
pressure at the point of connection. The punps shall be provided with a
pressure relief valve and a check valve nmounted in the punp di scharge

2.10.4 Tanks (For Evaporative Condenser Cooling Tower)

The tanks shall be constructed of high density polyethylene wth a hinged
cover. The tanks shall have sufficient capacity to require recharging only
once per 7 days during norrmal operation. A level indicating device shal

be included with each tank. An electric agitator shall be provided for
each tank.

2.10.5 I njection Assenblies (For Evaporative Condenser Cooling Tower)

An injection assenbly shall be provided at each chemi cal injection point
| ocated al ong the boiler piping as indicated. The injection assenblies

shal |l be constructed of stainless steel. The discharge of the assenblies
shall extend to the centerline of the piping. Each assenbly shall include
a shutoff valve and check valve at the point of entrance into the water
line.

2.10.6 Water Meter (For Evaporative Condenser Cooling Tower)

The water neter shall be provided with an electric contacting register and
renote accunul ati ve counter. The nmeter shall be installed within the
makeup water |ine, as indicated.

2.10.7 AMEND 0001 Water Treatnment Control Panel (For Evaporative Condenser
Cool i ng Tower)

The control panel shall be a NEMA 12, single door, wall-nounted box
conform ng with NEMA 250. The panel shall be constructed of steel wth a
hi nged door and | ock. The panel shall contain, as a mninum the follow ng
functions identified with a |am nated plastic nanepl at e:

a. Min power switch and indicating |ight

b. MAN OFF- AUTO sel ector swi tch

c. Indicating lanp for bl ow down
d. Indicating lanp for each chem cal feed punp
e. Indicating lanp for the water softener

2.10.8 Sequence of Operati on AMEND 0003

The flow rate of chemical addition shall be based upon netering the makeup
wat er . The evaporative condenser cooling tower shall be provided with
aut omati ¢ bl ondown based upon conductivity or boiler |oad.
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2.10.9 Chemi cal Shot Feeder( For Boiler and Centra
Wat er Loop)

A shot feeder shall be provided as indicated. Size and capacity of feeder
shal | be based upon | ocal requirenents and water analysis. The feeder
shall be furnished with an air vent, gauge glass, funnel, valves, fittings,
and pi pi ng.

2.10. 10 AMEND 0001 PARAGRAPH DELETED

2.10.11 Test Kits

One test kit of each type required to determne the water quality as
outlined within the operati on and mnai nt enance nanual s shall be provided.

PART 3 EXECUTI ON
3.1 ERECTION OF BA LER AND AUXI LI ARY EQUI PMENT

Boil er and auxiliary equi pnent shall be installed in accordance with
manufacturer's witten instructions. Proper provision shall be made for
expansi on and contraction between boiler foundation and floor. This joint
shal |l be packed with suitable nonasbestos rope and filled with suitable
conmpound that will not becone soft at a tenperature of 40 degrees C
Boilers and firing equi pnment shall be supported fromthe foundations by
structural steel conpletely independent of all brickwork. Boiler supports
shall pernmit free expansion and contraction of each portion of the boiler
wi t hout placi ng undue stress on any part of the boiler or setting. Boiler
breeching shall be as indicated with full provision for expansion and
contraction between all interconnected conponents.

3.2 PIPING I NSTALLATI ON

Unl ess ot herwi se specified, nonboiler external pipe and fittings shal
conformto the requirenents of ASME B31.1. Pipe installed shall be cut
accurately to suit field conditions, shall be installed w thout springing
or forcing, and shall properly clear w ndows, doors, and other openings.
Cutting or other weakening of the building structure to facilitate piping
installation will not be permtted. Pipes shall be free of burrs, oil
grease and other foreign nmaterial and shall be installed to permt free
expansi on and contraction w thout damagi ng the building structure, pipe,

pi pe joints, or pipe supports. Changes in direction shall be nade with
fittings, except that bending of pipe 100 mm and snaller will be pernmtted
provi ded a pi pe bender is used and wi de sweep bends are forned. The
centerline radius of bends shall not be |less than 6 dianeters of the pipe.
Bent pi pe showi ng ki nks, winkles, flattening, or other malfornations wll
not be accepted. Vent pipes shall be carried through the roof as directed
and shall be properly flashed. Unless otherw se indicated, horizonta
supply mains shall pitch down in the direction of flowwith a grade of not
| ess than 0.2 percent. Open ends of pipelines and equi pnment shall be
properly capped or plugged during installation to keep dirt or other
foreign materials out of the systenms. Pipe not otherw se specified shal
be uncoated. Unless otherw se specified or shown, final connections to
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equi prent shall be nmade with mal | eabl e-iron unions for steel pipe 65 nm or
less in dianmeter and with flanges for pipe 80 nm or nore in dianeter

Uni ons for copper pipe or tubing shall be brass or bronze. Reducing
fittings shall be used for changes in pipe sizes. 1In horizontal hot water
lines, reducing fittings shall be eccentric type to maintain the top of the
lines at the sane level to prevent air binding.

3.2.1 Hot Water Piping and Fittings

Pi pe shall be black steel or copper tubing. Fittings for steel piping
shall be black rmalleable iron or cast iron to suit piping. Fittings

adj acent to valves shall suit valve material. Gooved nmechanical fittings
will not be allowed for water tenperatures above 110 degrees C (230 degrees
F).

3.2.2 Vent Piping and Fittings

Vent piping shall be black steel. Fittings shall be black malleable iron
or cast iron to suit piping.

3.2.3 Gauge Pi pi ng
Pi pi ng shall be copper tubing.
3.2.4 Joints

Joi nts between sections of steel pipe and between steel pipe and fittings
shal |l be threaded, grooved, flanged or wel ded as indicated or specified.
Except as otherw se specified, fittings 25 mm and snaller shall be
threaded; fittings 32 nm and up to but not including 80 mm shall be

ei ther threaded, grooved, or welded; and fittings 80 nm and | arger shal
be either flanged, grooved, or welded. Pipe and fittings 32 mm and | arger
installed in inaccessible conduit or trenches beneath concrete floor sl abs
shall be wel ded. Connections to equi pnent shall be rmade with bl ack

mal | eabl e-iron unions for pipe 65 mMm or snmaller in dianmeter and with
flanges for pipe 80 mminches or larger in dianmeter. Joints between
sections of copper tubing or pipe shall be flared, soldered, or brazed.

3.2.4.1 Threaded Joi nts

Threaded joints shall be nmade with tapered threads properly cut and shal
be nmade perfectly tight with a stiff mxture of graphite and oil or wth
pol ytetrafl uoroet hyl ene tape applied to the nale threads only and in no
case to the fittings.

3.2.4.2 Wl ded Joints

Wl ded joints shall be in accordance wth paragraph GENERAL REQUI REMENTS
unl ess ot herwi se specified. Changes in direction of piping shall be rmade
with welding fittings only; mtering or notching pipe to formel bows and
tees or other simlar type construction will not be permtted. Branch
connections nay be made with either welding tees or forged branch outl et
fittings, either being acceptable without size limtation. Branch outlet
fittings, where used, shall be forged, flared for inproved flow
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characteristics where attached to the run, reinforced agai nst externa
strains, and designed to withstand full pipe bursting strength. Socket
wel d joints shall be assenbled so that the space between the end of the
pi pe and the bottom of the socket is no less than 1.5 nm and no nore than
3 mm

3.2.4.3 G ooved Mechani cal Joints

G ooved nechanical joints nmay be provided for hot water systens in |lieu of
uni ons, wel ded, flanged, or screwed piping connections in | ow tenperature
hot water systens where the tenperature of the circul ati ng nedi um does not
exceed 110 degrees C G ooves shall be prepared according to the coupling
manuf acturer's instructions. Pipe and groove dinmensions shall conply wth
the tol erances specified by the coupling manufacturer. The di aneter of
grooves nmade in the field shall be neasured using a "go/no-go" gauge,
vernier or dial caliper, or narrowland mcroneter. G oove w dth and

di mensi on of groove fromend of pipe shall be neasured and recorded for
each change in grooving tool setup to verify conpliance with coupling
manuf acturer's tol erances. Gooved joints shall not be used in conceal ed
| ocations. Mechanical joints shall use rigid nechanical pipe couplings,
except at equi pnent connections. At equi pnent connections, flexible
couplings may be used. Coupling shall be of the bolted type for use with
grooved end pipes, fittings, valves, and strainers. Couplings shall be
self-centering and shall engage in a watertight couple.

3.2.4.4 Fl ared and Brazed Copper Pi pe and Tubi ng

Tubi ng shall be cut square, and burrs shall be renoved. Both inside of
fittings and outside of tubing shall be cleaned thoroughly with sand cloth
or steel wire brush before brazing. Annealing of fittings and hard-drawn
tubi ng shall not occur when maki ng connections. Installation shall be nade
in accordance with the nanufacturer's recomendations. Mtering of joints
for el bows and notching of straight runs of pipe for tees will not be
permtted. Brazed joints shall be rmade in confornmance with AWS B2.2, MS
SP-73, and CDA Copper Tube Hdbk with flux. Copper-to-copper joints shal

i ncl ude the use of copper-phosphorous or copper-phosphorous-silver brazing
metal without flux. Brazing of dissimlar nmetals (copper to bronze or
brass) shall include the use of flux with either a copper-phosphorous,
copper - phosphorous-silver or a silver brazing filler netal. Joints for
flared fittings shall be of the conpression pattern. Swing joints or

of fsets shall be provided in all branch connections, mains, and risers to
provi de for expansion and contraction forces w thout undue stress to the
fittings or to short lengths of pipe or tubing. Flared or brazed copper
tubing to pipe adapters shall be provided where necessary for joining

t hreaded pi pe to copper tubing.

3.2.4.5 Sol dered Joints
Sol dered joints shall be nade with flux and are only acceptable for lines
50 mm and snaller. Soldered joints shall conformto ASVE B31.5 and CDA
Copper Tube Hdbk

3.2.4.6 Copper Tube Extracted Joint
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An extruded mechanical tee joint may be nmade in copper tube. Joint shal

be produced with an appropriate tool by drilling a pilot hole and draw ng
out the tube surface to forma collar having a mni num hei ght of three
times the thickness of the tube wall. To prevent the branch tube from

bei ng i nserted beyond the depth of the extracted joint, dinpled depth stops
shal |l be provided. The branch tube shall be notched for proper penetration
into fitting to assure a free flowjoint. Extracted joints shall be brazed
usi ng a copper phosphorous classification brazing filler nmetal. Sol dered
joints will not be permtted.

3.2.5 Fl anges and Uni ons

Fl anges shall be faced true, provided with 1.6 mm thick gaskets, and nade
square and tight. Were steel flanges mate with cast-iron flanged
fittings, valves, or equipnment, they shall be provided with flat faces and
full face gaskets. Union or flange joints shall be provided in each |ine

i medi ately preceding the connection to each piece of equipnent or nateria
requi ri ng mai ntenance such as coils, punps, control valves, and ot her
simlar itens. Dielectric pipe unions shall be provided between ferrous
and nonferrous piping to prevent galvanic corrosion. The dielectric unions
shall have nmetal connections on both ends. The ends shall be threaded,
flanged, or brazed to match adjacent piping. The netal parts of the union
shal |l be separated so that the electrical current is below 1 percent of the
gal vani ¢ current which woul d exi st upon netal -to-netal contact. Gaskets,
flanges, and unions shall be installed in accordance with nmanufacturer's
reconmendat i ons.

3.2.6 Branch Connecti ons
3.2.6.1 Branch Connections for Hot Water Systens

Branches fromthe nmain shall pitch up or down as shown to prevent air
entrapnent. Connections shall ensure unrestricted circulation, elininate
air pockets, and pernit conplete drainage of the system Branches shal
pitch with a grade of not Iess than 8 mMmmin 1 m When i ndi cat ed, specia
flow fittings shall be installed on the mains to bypass portions of the
wat er through each radiator. Special flow fittings shall be standard
catal og products and shall be installed as recommended by the manufacturer.

3.2.7 Fl ared, Brazed, and Sol dered Copper Pipe and Tubi ng

Copper tubing shall be flared, brazed, or soldered. Tubing shall be cut
square, and burrs shall be renoved. Both inside of fittings and outside of
tubi ng shall be cleaned thoroughly with sand cloth or steel wire brush
before brazing. Annealing of fittings and hard-drawn tubing shall not
occur when maki ng connections. Installation shall be nade in accordance
with the manufacturer's recomendations. Mtering of joints for el bows and
not ching of straight runs of pipe for tees will not be permtted. Joints
for flared fittings shall be of the conpression pattern. Swing joints or
of fsets shall be provided on branch connections, nmains, and risers to
provi de for expansion and contraction forces w thout undue stress to the
fittings or to short |lengths of pipe or tubing. Pipe adapters shall be
provi ded where necessary for joining threaded pi pe to copper tubing.

Brazed joints shall be nade in conformance with MSS SP-73, and CDA Copper
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Tube Hdbk. Copper-to-copper joints shall include the use of
copper - phosphor ous or copper-phosphorous-silver brazing netal wthout fl ux.

Brazing of dissimlar nmetals (copper to bronze or brass) shall include the
use of flux with either a copper-phosphorous, copper-phosphorous-silver, or
a silver brazing filler metal. Soldered joints shall be nmade with flux and

are only acceptable for lines 50 nm or snaller. Soldered joints shal
conformto ASME B31.5 and shall be in accordance with CDA Copper Tube Hdbk

3.2.8 Copper Tube Extracted Joint

An extracted nechanical tee joint nay be made in copper tube. Joint shal

be produced with an appropriate tool by drilling a pilot hole and draw ng
out the tube surface to forma collar having a mni num hei ght of three
times the thickness of the tube wall. To prevent the branch tube from

bei ng i nserted beyond the depth of the extracted joint, dinpled depth stops
shal |l be provided. The branch tube shall be notched for proper penetration
into fitting to assure a free flowjoint. Extracted joints shall be brazed
usi ng a copper phosphorous classification brazing filler nmetal. Sol dered
joints will not be permtted.

3.2.9 Supports

Hangers used to support piping 50 nrm and | arger shall be fabricated to
permt adequate adjustnment after erection while still supporting the |oad.
Pi pe gui des and anchors shall be installed to keep pipes in accurate
alignment, to direct the expansi on novenent, and to prevent buckli ng,
swayi ng, and undue strain. Piping subjected to vertical novenent when
operating tenperatures exceed anbient tenperatures shall be supported by
vari abl e spring hangers and supports or by constant support hangers.
Threaded rods which are used for support shall not be formed or bent.

3.2.9.1 Pi pe Hangers, Inserts, and Supports

Pi pe hangers, inserts, and supports shall conformto MSS SP-58 and M5S SP-69,
except as nodified herein.

a. Types 5, 12, and 26 shall not be used.

b. Type 3 shall not be used on insul ated pi pe which has a vapor
barrier. Type 3 may be used on insul ated pi pe that does not have
a vapor barrier if clanped directly to the pipe, if the clanp
bott om does not extend through the insulation, and if the top
clanmp attachnent does not contact the insulation during pipe
novenent .

c. Type 18 inserts shall be secured to concrete fornms before concrete
is placed. Continuous inserts which allow nore adjustnent may be
used if they otherwi se neet the requirenents for Type 18 inserts.

d. Type 19 and 23 C-clanps shall be torqued per MSS SP-69 and have
both [ ocknuts and retaining devices furni shed by the manufacturer
Field fabricated G clanp bodies or retaining devices are not
accept abl e.
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e.

3.2.9.2

Type 20 attachnents used on angl es and channel s shall be furnished
wi th an added nal | eabl e-i ron heel plate or adapter

Type 24 may be used only on trapeze hanger systens or on
fabricated franes.

Hori zontal pipe supports shall be spaced as specified in M5S SP-69
and a support shall be installed not over 300 mm fromthe pipe
fitting joint at each change in direction of the piping. Pipe
supports shall be spaced not over 1500 mm apart at val ves.

Vertical pipe shall be supported at each floor, except at
sl ab-on-grade, and at intervals of not nore than 4500 mm not nore
than 2400 mm fromend of risers, and at vent termnations.

Type 35 guides using steel, reinforced pol ytetrafl uoroethyl ene
(PTFE) or graphite slides shall be provided where required to

al | ow | ongi tudi nal pi pe novenent. Lateral restraints shall be
provided as required. Slide materials shall be suitable for the
system operating tenperatures, atnospheric conditions, and bearing
| oads encount er ed.

(1) Were steel slides do not require provisions for restraint of
| ateral novenent, an alternate guide nmethod nmay be used. On

pi ping 100 mm (4 inches) and larger, a Type 39 saddle nmay be

wel ded to the pipe and freely rested on a steel plate. On piping
under 100 nm (4 inches), a Type 40 protection shield may be
attached to the pipe or insulation and freely rested on a steel
slide plate.

(2) Were there are high systemtenperatures and welding to
piping is not desirable, the Type 35 guide shall include a pipe
cradl e wel ded to the guide structure and strapped securely to the
pi pe. The pipe shall be separated fromthe slide nmaterial by at

| east 100 nm or by an anmount adequate for the insulation

whi chever is greater.

Except for Type 3, pipe hangers on horizontal insulated pipe shal
be the size of the outside dianeter of the insulation

Pi ping in trenches shall be supported as indicated.

Structural steel attachnments and brackets required to support

pi pi ng, headers, and equi pnent, but not shown, shall be provided
under this section. Material and installation shall be as

speci fied under Section 05120 STRUCTURAL STEEL. Pi pe hanger | oads
suspended from steel joist between panel points shall not exceed
22 kg. Loads exceeding 22 kg shall be suspended from pane
poi nt s.

Mul tiple Pipe Runs

In the support of nultiple pipe runs on a commobn base nenber, a clip or
clanmp shall be used where each pipe crosses the base support nenber
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Spaci ng of the base support nenber shall not exceed the hanger and support
spacing required for any individual pipe in the nultiple pipe run. The
clips or clanps shall be rigidly attached to the conmon base nenber. A

cl earance of 3 mm shall be provided between the pipe insulation and the
clip or clanp for piping which may be subjected to thermal expansion.

3.2.10 Anchors

Anchors shall be provided where necessary to | ocalize expansion or to
prevent undue strain on piping. Anchors shall consist of heavy stee
collars with lugs and bolts for clanping and attachi ng anchor braces,

unl ess ot herwi se indicated. Anchor braces shall be installed in the nost
ef fective manner to secure the desired results, using turnbuckles where
requi red. Supports, anchors, or stays shall not be attached where they
Wi ll injure the structure or adjacent construction during installation or
by the wei ght of expansion of the pipeline.

3.2.11 Val ves

Val ves shall be installed where indicated, specified, and required for
functioning and servicing of the systens. Valves shall be safely

accessi ble. Swing check valves shall be installed upright in horizonta
lines and in vertical lines only when flowis in the upward direction

Gate and gl obe val ves shall be installed with stens horizontal or above.
Val ves to be brazed shall be di sassenbled prior to brazing and all packing
renoved. After brazing, the valves shall be allowed to cool before
reassenbl i ng.

3.2.12 AMEND 0001 Pi pe Sl eeves

Pi pe passing through concrete or masonry walls or concrete floors or roofs
shall be provided with pipe sleeves fitted into place at the tine of
construction. A waterproofing clanping flange shall be installed as

i ndi cated where nenbranes are involved. Sleeves shall not be installed in
structural nenbers except where indicated or approved. Rectangul ar and
squar e openi ngs shall be as detailed. Each sleeve shall extend through its
respective wall, floor, or roof. Sleeves through walls shall be cut flush
with wall surface. Sleeves through floors shall extend above top surface
of floor a sufficient distance to allow proper flashing or finishing.

Sl eeves through roofs shall extend above the top surface of roof at |east
150 mm for proper flashing or finishing. Unless otherw se indicated,

sl eeves shall be sized to provide a mninumcl earance of 6 nm between bare
pi pe and sl eeves or between jacket over insulation and sleeves. Sleeves in
wat er pr oof i ng nmenbrane floors, bearing walls, and wet areas shall be

gal vani zed steel pipe or cast-iron pipe. Sleeves in nonbearing walls,
floors, or ceilings may be gal vani zed steel pipe, cast-iron pipe, or

gal vani zed sheet netal with [ ock-type |ongitudinal seam Except in pipe
chases or interior walls, the annul ar space between pi pe and sl eeve or

bet ween jacket over insulation and sleeve in nonfire rated walls shall be
seal ed as indicated and specified in Section 07900 JO NT SEALING Meta
jackets shall be provided over insulation passing through exterior walls,
firewalls, fire partitions, floors, or roofs.

a. Metal jackets shall not be thinner than 0.1524 nm (0. 006 inch)

SECTI ON 15569 Page 33



Ft Bliss Air Deploynent Facility Conpl ex FBADC
ACCOVMPANYI NG AMENDMVENT NO. 0003 TO SOLI CI TATI ON NO. DACA63- 00- B- 0018

thick alumnum if corrugated, and 0.4 mm (0.016 i nch) thick
alum num if snooth.

b. Metal jackets shall be secured with alum num or stainless stee
bands not less than 9 mMm wi de and not nore than 200 mm apart.
When penetrating roofs and before fitting the nmetal jacket into
place, a 15 mm w de strip of sealant shall be run vertically
along the inside of the longitudinal joint of the metal jacket
froma point belowthe backup material to a mni num hei ght of 1000
mm above the roof. If the pipe turns fromvertical to
hori zontal, the sealant strip shall be run to a point just beyond
the first el bow. Wien penetrating waterproofing nmenbrane for
floors, the netal jacket shall extend froma point bel ow the
back-up material to a mni numdi stance of 50 mm above the
flashing. For other areas, the netal jacket shall extend froma
poi nt bel ow the backup naterial to a point 300 mm above nateria
to a mni numdi stance of 50 mm above the flashing. For other
areas, the netal jacket shall extend froma point bel ow the backup
material to a point 300 mm above the floor; when passing through
wal | s above grade, the jacket shall extend at |east 100 mm beyond
each side of the wall

3.2.12. 1 Pi pes Passi ng Through Wat er proofi ng Menbranes

In addition to the pipe sleeves referred to above, pipes passing through
wat er pr oof i ng nmenbranes shall be provided with a 1.6 mm |ead flashing or a
0.55 mm copper flashing, each within an integral skirt or flange.

Fl ashing shall be suitably formed, and the skirt or flange shall extend not
| ess than 200 mm fromthe pipe and shall set over the nenbrane in a
trowel ed coating of bitum nous cenent. The flashing shall extend above the
roof or floor a mninumof 250 nm The annul ar space between the flashing
and the bare pipe or between the flashing and the netal -j acket-covered

i nsul ation shall be sealed as indicated. Pipes up to and including 250 nm
(10 inches) in dianeter which pass through waterproofing nenbrane nmay be
installed through a cast-iron sleeve with caul king recess, anchor | ugs,
flashing clanp device, and pressure ring with brass bolts. Waterproofing
nmenbrane shall be clanped into place and seal ant shall be placed in the
caul ki ng recess.

3.2.12. 2 Optional Mdul ar Mechani cal Seal i ng Assenbly

At the option of the Contractor, a nodul ar nmechani cal type sealing assenbly
may be installed in the annul ar space between the sleeve and conduit or
pipe in lieu of a waterproofing clanping flange and caul ki ng and seal i ng
speci fied above. The seals shall include interlocking synthetic rubber

i nks shaped to continuously fill the annul ar space between the

pi pe/ conduit and sleeve with corrosion-protected carbon steel bolts, nuts,
and pressure plates. The links shall be |oosely assenbled with bolts to
forma continuous rubber belt around the pipe with a pressure plate under
each bolt head and each nut. After the seal assenbly is properly
positioned in the sleeve, tightening of the bolt shall cause the rubber
sealing elenents to expand and provide a watertight seal between the

pi pe/ conduit and the sleeve. Each seal assenbly shall be sized as
recomended by the manufacturer to fit the pipe/conduit and sl eeve invol ved.
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3.2.12.3 Optional Counterflashing

As alternates to caul king and sealing the annul ar space between the pipe
and flashing or netal -jacket-covered insulation and fl ashi ng,
counterflashing may consi st of standard roof coupling for threaded pipe up
to 150 mm (6 inches) in dianmeter, lead flashing sleeve for dry vents with
the sleeve turned down into the pipe to forma waterproof joint, or a

t ack-wel ded or banded-netal rain shield around the pipe, sealed as

i ndi cat ed.

3.2.12. 4 Fire Sea

Where pi pes pass through firewalls, fire partitions, or floors, a fire sea
shal |l be provided as specified in Section 07840 FlI RESTOPPI NG

3.2.13 Bal anci ng Val ves
Bal anci ng val ves shall be installed as indicated.
3.2.14 Thermoneter Wl ls

A thernmoneter well shall be provided in each return line for each circuit
in multicircuit systens.

3.2.15 Alr Vents

Air vents shall be installed where shown or directed. Air vents shall be
installed in piping at all systemhigh points. The vent shall renain open
until water rises in the tank or pipe to a predeterm ned | evel at which
time it shall close tight. An overflow pipe fromthe vent shall be run to
a point designated by the Contracting Oficer's representative. The inlet
to the air vent shall have a gate valve or ball valve

3.2.16 Escut cheons

Escut cheons shall be provided at all finished surfaces where exposed

pi pi ng, bare or insulated, passes through floors, walls, or ceilings except
in boiler, utility, or equipnent roons. Escutcheons shall be fastened
securely to pipe or pipe covering and shall be chromumplated iron or
chrom um pl ated brass, either one-piece or split pattern, held in place by
internal spring tension or setscrews.

3.2.17 Dr ai ns
A drain connection with a 25 nm (1 inch) gate valve or 20 mm (3/4 inch
hose bib shall be installed at the |lowest point in the return nain near the
boiler. 1In addition, threaded drain connections with threaded cap or plug
shall be installed on the heat exchanger coil on each unit heater or unit
ventil ator and wherever required for thorough draining of the system
3.2.18 Strai ner Bl ow Down Pi pi ng

Strai ner bl owdown connections shall be fitted with a bl ack steel bl ow down
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pi peline routed to an accessible |ocation and provided with a bl ow down
val ve.

3.2.19 Direct Venting for Conmbustion Intake Air and Exhaust Air

The intake air and exhaust vents shall be installed in accordance with NFPA
NFPA 54/ ANSI Z223.1 and boil er manufacturer's recommendati ons. The exhaust
vent shall be sloped 20.8 nmper m (1/4 inch per ft) toward the boiler's
flue gas condensate collection point.

3.3 GAS FUEL SYSTEM

Gas piping, fittings, valves, regulators, tests, cleaning, and adjustnents
shall be in accordance with the Section 15190 GAS Pl PI NG SYSTEMS. NFPA
NFPA 54/ ANSI Z7223.1 shall be conplied with unl ess ot herw se specified.
Burners, pilots, and all accessories shall be listed in UL Gas&i | Dir.

The fuel systemshall be provided with a gas tight, manually operated, UL
listed stop valve at the gas-supply connections, a gas strainer, a pressure
regul ator, pressure gauges, a burner-control valve, a safety shutoff valve
suitable for size of burner and sequence of operation, and ot her conponents
required for safe, efficient, and reliable operation as specified.

Approved permanent and ready facilities to permt periodic valve | eakage
tests on the safety shutoff valve or valves shall be provided

3.4 TANKS AND PI PI NG
3.4.1 Ear t hwor k

Excavati on and backfilling for tanks and piping shall be as specified in
Section 02316 EXCAVATI ON, TRENCHI NG AND BACKFI LLI NG FOR UTI LI TI ES SYSTEMs

3.5 TEST OF BACKFLOW PREVENTI ON ASSEMBLI ES

Backfl ow preventi on assenblies shall be tested in accordance with Section
15400, PLUMBI NG GENERAL PURPCSE.

3.6  HEATI NG SYSTEM TESTS

Before any covering is installed on pipe or heating equi pnent, the entire
heating system's piping, fittings, and term nal heating units shall be
hydrostatically tested and proved tight at a pressure of 1-1/2 tines the
desi gn working pressure, but not |ess than 689 kPa. Bef ore pressurizing
systemfor test, itenms or equi prment (e.g., vessels, punps, instrunents,
controls, relief valves) rated for pressures below the test pressure shal
be bl anked of f or replaced with spool pieces. Before balancing and fina
operating test, test blanks and spool pieces shall be renoved; and
protected instrunments and equi pnent shall be reconnected. Wth equi pnent
items protected, the systemshall be pressurized to test pressure.
Pressure shall be held for a period of tine sufficient to inspect all

wel ds, joints, and connections for |eaks, but not Iess than 2 hours. No
| oss of pressure will be allowed. Leaks shall be repaired and repaired
joints shall be retested. Repair joints shall not be allowed under the
floor for floor radiant heating systens. |If a leak occurs in tubing

| ocated under the floor in radiant heating systens, the entire zone that is
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| eaki ng shall be replaced. |If any repair is nmade above the floor for floor
radi ant heating systens, access shall be provided for the installed joint.
Caul king of joints shall not be permtted. Systemshall be drained and
after instrunents and equi pnent are reconnected, the system shall be
refilled with service medi um and maxi mum operating pressure applied. The
pressure shall be held while inspecting these joints and connections for
| eaks. The |l eaks shall be repaired and the repaired joints retested. Upon
conpl etion of hydrostatic tests and before acceptance of the installation
the Contractor shall balance the heating systemin accordance with Section
15990 TESTI NG ADJUSTI NG AND BALANCI NG OF HVAC SYSTEMS; and operating tests
required to denonstrate satisfactory functional and operational efficiency
shall be performed. The operating test shall cover a period of at |east 24
hours for each system and shall include, as a nmninum the foll ow ng
specific information in a report, together with conclusions as to the
adequacy of the system

a. Certification of bal ancing.

b. Time, date, and duration of test.

c. Qutside and inside dry bulb tenperatures.

d. Tenperature of hot water supply | eaving boiler

e. Tenperature of heating return water fromsystemat boiler inlet.

f. Quantity of water feed to boiler

g. Boiler make, type, serial nunber, design pressure, and rated
capacity.

h. Fuel burner nmake, nodel, and rated capacity; ameter and voltneter
readi ngs for burner notor.

i. Grculating punp nmake, nodel, and rated capacity, and ameter and
vol tmet er readi ngs for punp notor during operation

j. Flue-gas tenperature at boiler outlet.

k. Percent carbon dioxide in flue-gas.

I. Gade or type and calorific value of fuel
m Draft at boiler flue-gas exit.

n. Draft or pressure in furnace.

0. Quantity of water circulated.

p. Quantity of fuel consuned.

g. Stack em ssion pollutants concentration

Indicating instrunments shall be read at hal f-hour intervals unless
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otherwi se directed. The Contractor shall furnish all instruments,

equi prent, and personnel required for the tests and bal ancing. Fuels,
water, and electricity shall be obtained as specified in the SPECI AL
CONTRACT REQUI REMENTS. Qperating tests shall denonstrate that fue
burners and conbustion and safety controls neet the requirenents of ANS|
Z21. 13

3.6.1 \Water Treatnent Testing
3.6.1.1 Water Quality Test
The boiler water shall be analyzed a mininumof once a nonth for a period

of 1 year by the water treatnent conpany. The analysis shall include the
following information recorded in accordance with ASTM D 596.

Date of Sanple [ 1]

Tenper at ur e [ ] degrees C

Silica (S @) [ 1 ppm(ny/1)

| nsol ubl e [ 1 ppm(ny/1)

Iron and Al umi num Oxi des [ 1 ppm(ng/1)

Cal ci um ( Ca) [ 1 ppm(ny/1)

Magnesi um ( My) [ 1 ppm(ny/1)

Sodi um and Pot assi um (Na and K) [ 1 ppm(ng/1)

Car bonat e ( HOOB) [ 1 ppm(ny/1)

Sul fate (SO4) [ 1 ppm(ny/1)

Chloride (Cl1) [ 1 ppm(ny/1)

Nitrate (NB) [ 1 ppm(ny/1)

Turbidity [ ] unit

pH [ 1]

Resi dual Chlorine [ 1 ppm(nou/1)

Total Alkalinity [ ] epm (meq/ 1)
Noncar bonat e Har dness [ 1 epm(meqg/1l)
Total Hardness [ ] epm (neq/ 1)
Di ssol ved Sol i ds [ 1 ppm(nou/1)

Fl uori ne [ 1 ppm(ny/1)

Conductivity [___ ] mcrohmcm

If the boiler water is not in conformance with the boiler manufacturer's
recomendati ons, the water treatnment conpany shall take corrective action

3.6.1.2 Boi | er/ Pi pi ng Test

At the conclusion of the 1 year period, the boiler and condensate piping
shal |l be inspected for problens due to corrosion and scale. |If the boiler
is found not to conformto the nmanufacturer's recommendati ons, and the

wat er treatnent conpany recomendati ons have been foll owed, the water

treat ment conpany shall provide all chemicals and | abor for cleaning or
repairing the equi prment as required by the manufacturer's reconmendati ons.
If corrosion is found within the condensate piping, proper repairs shall be
made by the water treatnent conpany.

3.7 CLEANI NG

3.7. 1 Boi | ers and Pi pi ng
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After the hydrostatic tests have been nmade and before the systemis

bal anced and operating tests are perforned, the boilers and feed water

pi pi ng shall be thoroughly cleaned by filling the systemw th a solution
consisting of either 0.5 kg of caustic soda or 0.5 kg of trisodium
phosphate per 100 L of water. The proper safety precautions shall be
observed in the handling and use of these chem cals. The water shall be
heated to approxi mately 65 degrees C and the solution circulated in the
systemfor a period of 48 hours. The systemshall then be drai ned and

t horoughly flushed out with fresh water. Strainers and val ves shall be

t horoughly cleaned. Prior to operating tests, air shall be renoved from
all water systens by operating the air vents.

3.8 FUEL SYSTEM TESTS
3.8.1 Gas System Test

The gas fuel systemshall be tested in accordance with the test procedures
outlined in NFPA NFPA 54/ ANSI Z7223.1.

3.9 FIELD TRAI NI NG

The Contractor shall conduct a training course for the operating staff as
designated by the Contracting O ficer. The training period shall consist
of a total of 8 hours of normal working time and shall start after the
systemis functionally conpleted but prior to final acceptance tests. The
field instructions shall cover all of the itens contained in the approved
operation and nai ntenance instructions, as well as denonstrations of
routi ne mai ntenance operations and boiler safety devices. The Contracting
Oficer shall be notified at |east 14 days prior to date of proposed
conduction of the training course.

-- BEnd of Section --
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SECTI ON 02220

DEMOLI TI ON
Amend #3

PART 1  GENERAL

1

1  REFERENCES

The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by basic
designation only.

ENG NEERI NG MANUALS ( EM

EM 385-1-1 (1996) U. S. Arny Corps of Engineers Safety
and Heal th Requirenments Manua

.2 GENERAL REQUI REMENTS

The work includes denolition, salvage of identified itens and naterial s,
and renoval of resulting rubbish and debris. Rubbish and debris shall be
renoved from Government property daily, unless otherw se directed, to avoid
accumul ation at the denolition site. Mterials that cannot be renoved
daily shall be stored in areas specified by the Contracting Oficer. 1In
the interest of occupational safety and health, the work shall be perforned
in accordance with EM 385-1-1, Section 23, Denolition, and other applicable
Sections. In the interest of conservation, salvage shall be pursued to the
maxi mum ext ent possi bl e; salvaged itens and naterials shall be disposed of
as specified.

.3  SUBM TTALS

CGovernnent approval is required for submttals with a "GA" designation;
subm ttals having an "FI O designation are for information only. The
followi ng shall be submitted in accordance with Section 01330 SUBM TTAL
PROCEDURES

SD- 08 Statenents
VWork Plan; GA

The procedures proposed for the acconplishnent of the work. The procedures
shall provide for safe conduct of the work, including procedures and

nmet hods to provide necessary supports, lateral bracing and shoring when
requi red, careful renoval and disposition of nmaterials specified to be

sal vaged, protection of property which is to remai n undi sturbed,

coordi nation with other work in progress, and tinely disconnection of
utility services. The procedures shall include a detail ed description of

t he nmet hods and equi pnent to be used for each operation, and the sequence
of operations in accordance with EM 385-1-1
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SD- 18 Recor ds
Notification to TDH, GA

Notification of building denolition activity, signed by the Installation
representative, shall be provided to the Texas Departnent of Health (TDH)
no later than 10 days before denolition of any structure. The Contractor
shall submit a receipt of proof of notification to the Contracting Oficer

1.4 DUST CONTRCOL

The amount of dust resulting fromdenolition shall be controlled to prevent
the spread of dust to occupied portions of the construction site and to
avoid creation of a nuisance in the surrounding area. Use of water wll
not be permtted when it will result in, or create, hazardous or

obj ecti onabl e conditions such as ice, flooding and pollution

1.5 PROTECTI ON
1.5.1 Protecti on of Personne

During the denolition work the Contractor shall continuously eval uate the
condition of the structure being denvolished and take i nmedi ate action to
protect all personnel working in and around the denolition site. No area,
section, or conponent of floors, roofs, walls, columms, pilasters, or other
structural elenent will be allowed to be left standing wi thout sufficient
braci ng, shoring, or lateral support to prevent collapse or failure while
wor krren renove debris or performother work in the i mredi ate area

1.5.2 Protection of Structures

Fl oors, roofs, walls, colums, pilasters, and other structural conponents
that are designed and constructed to stand w thout |ateral support or
shoring, and are deternined to be in stable condition, shall remain
standi ng wi t hout additional bracing, shoring, of lateral support unti
denol i shed, unless directed otherwi se by the Contracting Oficer. The
Contractor shall ensure that no elenents determined to be unstable are left
unsupported and shall be responsible for placing and securing bracing,
shoring, or lateral supports as nay be required as a result of any cutting,
renoval, or denolition work perfornmed under this contract.

1.5.3 Protection of Existing Property

Bef ore begi nning any denolition work, the Contractor shall survey the site
and exani ne the drawi ngs and specifications to determ ne the extent of the
work. The Contractor shall take necessary precautions to avoid danmage to
existing itens to remain in place, to be reused, or to remain the property
of the Governnent; any danaged itens shall be repaired or replaced as
approved by the Contracting Oficer. The Contractor shall coordinate the
work of this section with all other work and shall construct and maintain
shoring, bracing, and supports as required. The Contractor shall ensure
that structural elenents are not overl oaded and shall be responsible for

i ncreasing structural supports or addi ng new supports as nmay be required as
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a result of any cutting, renoval, or denolition work perfornmed under this
contract.

1.5. 4 Protection Fromthe Wather

The interior of buildings to remain; salvageable materials and equi pnent
shall be protected fromthe weather at all tines.

1.5.5 Protection of Trees
Trees within the project site which mght be damaged during denolition, and
which are indicated to be left in place, shall be protected by a 1.8 m (6
foot) high fence. The fence shall be securely erected a mininumof 1.5 m
fromthe trunk of individual trees or follow the outer perineter of
branches or clunps of trees. Any tree designated to renmain that is danaged
during the work under this contract shall be replaced in kind or as
approved by the Contracting Oficer.

1.5.6 Envi ronnental Protection

The work shall conply with the requirenments of Section 01410 ENVI RONVENT
PROTECTI ON.

1.6 BURNING

The use of burning at the project site for the disposal of refuse and
debris will not be permtted.

1.7 USE OF EXPLOCSI VES
Use of explosives will not be permtted.
1.8 AVAILABILITY OF WORK AREAS

Areas in which the work is to be acconplished will be avail able at notice
to proceed.

PART 2 PRODUCTS (Not Applicable)

PART 3  EXECUTI ON

3.1 EXI STI NG STRUCTURES
Exi sting structures indicated shall be renoved as indicatedto 0.5 neters
bel ow gr ade. Interior walls, other than retaining walls and partitions,
shall be renoved to 0.5 neters bel ow grade or to top of concrete slab on
ground. Basenent sl abs shall be broken up to permt drainage. Sidewalks,
curbs, gutters and street |ight bases shall be renpved as indicated.

3.2 UTILITIES
Di sconnection of utility services, with related nmeters and equi prent, are

specified in Section 02510 - WATER DI STRI BUTI ON SYSTEM 02531 - SAN TARY
SEWERS; 02556 GAS DI STRI BUTI ON SYSTEM AND 16375 ELECTRI CAL DI STRI BUTI ON
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SYSTEM UNDERGROUND. Existing utilities shall be renoved as indicated
When utility lines are encountered that are not indicated on the draw ngs,
the Contracting Officer shall be notified prior to further work in that

ar ea.

3.3 FI LLI NG AMEND #3

Hol es, open basenents and ot her hazardous openings shall be filled in
accordance with Secti on 02300 Earthwork.

3.4 DI SPCSI TION CF MATER AL

Title to material and equi pnent to be denvolished, except CGovernnent sal vage
and historical itens, is vested in the Contractor upon receipt of notice to
proceed. The CGovernnent will not be responsible for the condition, |oss or
damage to such property after notice to proceed.

3.4.1 Sal vageabl e Itens and Materi al
Contractor shall salvage itens and nmaterial to the naxi mum extent possible.
3.4.1.1 Mat eri al Sal vaged for the Contractor

Mat eri al sal vaged for the Contractor shall be stored as approved by the
Contracting O ficer and shall be renoved from Government property before
conpletion of the contract. Material salvaged for the Contractor shall not
be sold on the site.

3.4.1.2 Itens Sal vaged for the Governnent

Salvaged itens to remain the property of the Governnent shall be renpved in
a manner to prevent danage, and packed or crated to protect the itens from
danmage while in storage or during shipnent. Itens danaged during renoval

or storage shall be repaired or replaced to match existing itens.

Contai ners shall be properly identified as to contents.

3.4.1.3 H storical ltens

H storical itenms shall be renoved in a nmanner to prevent danmage. The
followi ng historical itens shall be delivered to the Governnent for

di sposition: Corner stones, contents of corner stones, and docunent boxes
wherever located on the site.

3.4.2 Unsal vageabl e Materia
Concrete, masonry, and ot her nonconbustible nmaterial, except concrete
permtted to remain in place, shall be disposed of off governnent
control l ed property. Conbustible material shall be disposed of off the site.
3.5 CLEAN UP
Debris and rubbi sh shall be renoved from basenent and sinilar excavations.

Debris shall be renobved and transported in a manner that prevents spillage
on streets or adjacent areas. Local regul ations regardi ng hauling and
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di sposal shall apply.

3.6  PAVEMENTS

Exi sting pavenents designated for renoval shall be saw cut and renoved in
accordance with the details shown on the drawings and to the limts and

dept hs indicated on the draw ngs.

-- BEnd of Section --
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SECTI ON 03300
CAST- | N- PLACE STRUCTURAL CONCRETE

09/95
(AMEND 0003)

PART 1  GENERAL
1.1  REFERENCES

The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by basic
designation only.

ACI | NTERNATI ONAL (AC)

ACl 117/ 117R (1990; Errata) Standard Tol erances for
Concrete Construction and Materials

ACl 211.1 (1991) Standard Practice for Selecting
Proportions for Normal, Heavyweight, and
Mass Concrete

ACl 211.2 (1991) Standard Practice for Sel ecting
Proportions for Structural Lightweight
Concrete

ACl 213R (1987) Quide for Structural Lightweight

Aggregate Concrete

ACl 214. 3R (1988) Sinplified Version of the
Reconmended Practice for Eval uation of
Strength Test Results

ACl 301 (1996) Standard Specifications for
Structural Concrete

ACl 303R (1991) CQuide to Cast-1n-Place
Architectural Concrete Practice

ACl 305R (1991) Hot Wat her Concreting

ACl 318/ 318R (1995) Buil ding Code Requirenents for

Rei nf orced Concrete and Conment ary

AVERI CAN ASSOCI ATI ON OF STATE H GHWAY AND TRANSPORTATI ON OFFI Cl ALS
( AASHTO)

AASHTO M 182 (1991) Burlap doth Made From Jute or Kenaf
AMERI CAN SOCI ETY FOR TESTI NG AND MATERI ALS (ASTM

ASTM C 31 (1991) Making and Curing Concrete Test
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Specinmens in the Field

ASTM C 33 (1993) Concrete Aggregates

ASTM C 39 (1994) Conpressive Strength of Cylindrical
Concrete Speci nens

ASTM C 42 (1994) btaining and Testing Drilled Cores
and Sawed Beans of Concrete

ASTM C 78 (1994) Flexural Strength of Concrete
(Using Sinple Beam Wth Third-Point
Loadi ng)

ASTM C 94 (1996) Ready-M xed Concrete

ASTM C 131 (1989) Resistance to Degradation of

Smal | - Si ze Coarse Aggregate by Abrasion
and I npact in the Los Angel es Machi ne

ASTM C 136 (1995a) Sieve Analysis of Fine and Coarse
Aggr egat es

ASTM C 143 (1990a) Slunp of Hydraulic Cenment Concrete

ASTM C 150 (1995) Portland Cenent

ASTM C 171 (1995) Sheet Materials for Curing Concrete

ASTM C 172 (1990) Sanpling Freshly M xed Concrete

ASTM C 173 (1994a) Air Content of Freshly M xed
Concrete by the Volunetric Method

ASTM C 192 (1990a) Maki ng and Curing Concrete Test
Speci mens in the Laboratory

ASTM C 231 (1991b) Air Content of Freshly M xed
Concrete by the Pressure Mt hod

ASTM C 260 (1995) Air-Entraining Adm xtures for
Concrete

ASTM C 309 (1995) Liquid Menbrane- Forni ng Conpounds
for Curing Concrete

ASTM C 330 (1989) Lightwei ght Aggregates for
Structural Concrete

ASTM C 494 (1992) Chenical Adnmi xtures for Concrete

ASTM C 496 (1990) Splitting Tensile Strength of

Cylindrical Concrete Specinens
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ASTM C

ASTM C

ASTM C

ASTM C

ASTM C

ASTM C

ASTM C

ASTM C

ASTM C

ASTM C

ASTM C

ASTM C

ASTM C

ASTM C

ASTM D

ASTM D

552

567

618

685

881

937

940

989

1017

1059

1064

1077

1107

1240

75

1751

(1991) Cellular dass Thermal Insulation

(1991) Unit Weight of Structural
Li ght wei ght Concrete

(1996a) Coal Fly Ash and Raw or Cal ci ned
Nat ural Pozzol an for Use as a M neral
Adm xture in Portland Cenent Concrete

(1995) Concrete Made by Vol unetric
Bat chi ng and Conti nuous M Xxi ng

(1990) Epoxy- Resi n-Base Bondi ng Systens
for Concrete

(1980; R 1991) G out Fluidifier for
Prepl aced- Aggregate Concrete

(1989) Expansion and Bl eedi ng of Freshly
M xed Grouts for Prepl aced- Aggregate
Concrete in the Laboratory

(1994a) G ound G anul ated Bl ast - Furnace
Slag for Use in Concrete and Mrtars

(1992) Chenical Adnmixtures for Use in
Produci ng Fl owi ng Concrete

(1991) Latex Agents for Bonding Fresh to
Har dened Concrete

(1986; R 1993) Tenperature of Freshly
M xed Portland Cenent Concrete

(1995a) Laboratories Testing Concrete and
Concrete Aggregates for Use in
Construction and Griteria for Laboratory
Eval uati on

(1991a) Packaged Dry, Hydraulic- Cenent
G out (Nonshri nk)

(1995) Silica Funme for Use in Hydraulic
Cenment Concrete and Mortar

(1987; R 1992) Sanpling Aggregates

(1983; R 1991) Preformed Expansion Joint
Filler for Concrete Paving and Structural
Construction (Nonextrudi ng and Resilient
Bi t um nous Types)
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ASTM D 1752 (1984; R 1992) Preformed Sponge Rubber and
Cork Expansion Joint Fillers for Concrete
Pavi ng and Structural Construction

ASTM E 96 (1995) Water Vapor Transm ssion of
Material s
ASTM E 1155 (1996) Determ ning Floor Flatness and

Level ness Usi ng the F-Nunmber System
CORPS OF ENA NEERS ( COE)
CCE CRD-C 94 (1995) Surface Retarders

CCE CRD-C 104 (1980) Met hod of Cal culation of the
Fi neness Mbdul us of Aggregate

CCE CRD-C 400 (1963) Requirenments for Water for Use in
M xi ng or Curing Concrete

CCE CRD-C 521 (1981) Standard Test Method for Frequency
and Anplitude of Vibrators for Concrete

CCE CRD-C 540 (1971; R 1981) Standard Specification for
Nonbi t um nous I nserts for Contraction
Joints in Portland Cenent Concrete
Airfield Pavenents, Sawable Type

CCE CRD-C 572 (1974) Corps of Engi neers Specifications
for Pol yvinyl chl ori de Wat erstop

NATI ONAL | NSTI TUTE OF STANDARDS AND TECHNCOLOGY (NI ST)

NI ST HB 44 (1995) NI ST Handbook 44: Specifications,
Tol erances, and Q her Techni cal
Requi renents for Wi ghi ng and Measuri ng
Devi ces

NATI ONAL READY- M XED CONCRETE ASSOCI ATI ON ( NRMCA)

NRMCA TMVB- 01 (1992) Truck M xer Agitator and Front
Di scharge Concrete Carrier Standards of
the Truck M xer Manufacturers Bureau

NRMCA CPMB 100 (1990) Concrete Pl ant Standards

NRMCA QC 3 (1984) Quality Control Manual: Section 3,
Plant Certifications Checklist:
Certification of Ready M xed Concrete
Production Facilities

1.2 LUWP SUM CONTRACT

Under this type of contract concrete itens will be paid for by |lunp sum and
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will not be nmeasured. The work covered by these itens consists of
furnishing all concrete nmaterials, reinforcenment, mscell aneous enbedded
materi als, and equi pnent, and perfornming all |abor for the form ng,
manuf acture, transporting, placing, finishing, curing, and protection of
concrete in these structures.

1.3 SUBM TTALS

CGovernnent approval is required for submttals with a "GA" designation;
submttals having an "FI O designation are for information only. The
followi ng shall be subnmitted in accordance with Section 01330 SUBM TTAL
PROCEDURES:

SD-08 Statenents
M xture Proportions; GA

The results of trial mxture design studies along with a statenment giving
t he maxi mum noni nal coarse aggregate size and the proportions of
ingredients that will be used in the manufacture of each strength or class
of concrete, at least 14 days prior to conmencing concrete placing
operations. Aggregate weights shall be based on the saturated surface dry
condition. The statenment shall be acconpanied by test results froman
approved i ndependent commercial testing |aboratory, showi ng that m xture
desi gn studi es have been nade with materials proposed for the project and
that the proportions selected will produce concrete of the qualities

i ndicated. No substitutions shall be made in the materials used in the

m xture design studies w thout additional tests to show that the quality of
the concrete is satisfactory.

SD- 09 Reports
Testing and I nspection for Contractor Quality Control; GA
Certified copies of laboratory test reports, including mll tests and all
other test data, for portland cenent, blended cenent, pozzolan, ground
granul ated bl ast furnace slag, silica fune, aggregate, adm xtures, and
curing conpound proposed for use on this project.

SD- 13 Certificates
Qualifications; FIQO
Witten docunentation for Contractor Quality Control personnel.

SD- 14 Sanpl es

Surface Retarder; FIQO

Surface retarder material with manufacturer's instructions for application
in conjunction with air-water cutting.

1.4  QUALI FI CATI ONS
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Contractor Quality Control personnel assigned to concrete construction
shal |l be American Concrete Institute (ACl) Certified Wrknmen in one of the
foll owi ng grades or shall have witten evidence of having conpleted simlar
qual i fication prograns:

Concrete Field Testing Technician, G ade |
Concrete Laboratory Testing Technician, Gade |I or Il
Concrete Construction Inspector, Level |

The foreman or |ead journeynman of the flatwork finishing crew shall have
simlar qualification for ACl Concrete Flatwork Technici an/ Fi ni sher or
equal, with witten docunentation

1.5 FIELD TEST PANELS

Field test panels shall be constructed prior to begi nning of work using the
mat eri al s and procedures proposed for use on the job, to denonstrate the
results to be attained. The quality and appearance of each panel shall be
subj ect to the approval of the Contracting Oficer, and, if not judged

sati sfactory, additional panels shall be constructed until approval is
attained. Forned or finished surfaces in the conpleted structure shal
match the quality and appearance of the approved field exanple.

1.5.1 Sanpl e Wl | Panel s

One sanpl e panel at least 1220 mm by 1525 nmand 150 mm thick shall be
constructed to denonstrate Class A forned finish and a simlar one for
Cass B fornmed finish. Panels shall be |located on site. Each panel shal
include a full length and full width joint line and shall have at |east two
voi ds each at least 300 mm by 300 mm by 75 mm deep either inpressed in
the concrete as placed or chipped in the hardened concrete. After the
concrete is 7 days old, the voids shall be patched to denonstrate the

ef fecti veness and the appearance of the Contractor's repair procedures.

1.6 SPECI AL REQUI REMENTS

A pre-installation neeting with the Contracting Oficer will be required at
| east 10 days prior to start of construction. The Contractor shall be
responsible for calling the neeting; the Project Superintendent and active
installation personnel shall be present.

1.7 GENERAL REQUI REMENTS
1.7.1 Tol erances

Except as otherw se specified herein, tolerances for concrete batching,

m xture properties, and construction as well as definition of terns and
application practices shall be in accordance with ACl 117/117R  Level and
grade tol erance neasurenents of slabs shall be nmade as soon as possible
after finishing;, when forns or shoring are used, the neasurenents shall be
made prior to renoval .

1.7.1.1 Fl oors
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For the purpose of this Section the followi ng term nology correl ation
between ACI 117/ 117R and this Section shall apply:

Floor Profile Quality

Classification From ACl 117/ 117R This Section

Conventional Bullfl oated Sane
Conventional Strai ght edged Sane

Fl at Fl oat Finish or Trowel Finish
Very Fl at Sane. Use only with F-system

Level ness tol erance shall not apply where design requires floors to be
sloped to drains or sloped for other reasons.

1.7.1.2 Fl oors by the Strai ghtedge System

The flatness of the floors shall be carefully controlled and the tol erances
shal |l be nmeasured by the strai ghtedge system as specified in paragraph
4.5.7 of ACl 117/117R, using a 3 m straightedge, within 72 hours after
floor slab installation and before shores and/or fornms are renoved. The
listed tolerances shall be nmet at any and every location at which the

st rai ght edge can be pl aced.

Bul | f| oat ed 13mm
Strai ght edged 8nmm
Fl oat Finish 5nmm
Trowel Finish 4mm

(AMEND 0003)
1.7.2 Strength Requirenments and wc Ratio

1.7.2.1 Strength Requirenents
Speci fied conpressive strength (f'c) shall be as foll ows:
COVPRESSI VE STRENGTH STRUCTURE OR PORTI ON OF STRUCTURE
20 MPa at 28 days Al'l concrete except vehicular floor slabs

Concrete sl abs on-grade subject to vehicular traffic (shown as 150nmt hi ck
slab on the foundation plan) shall have a 28-day flexural strength of 4.5

MPa. Concrete nade with high-early strength cenent shall have a 7-day
strength equal to the specified 28-day strength for concrete nade with Type
I or Il portland cenent. Conpressive strength shall be deternmined in

accordance with ASTM C 39. Flexural strength shall be determined in
accordance with ASTM C 78.

a. Evaluation of Concrete Conpressive Strength. Conpressive strength

speci mens (152 by 305 mm cylinders) shall be fabricated by the
Contractor and | aboratory cured in accordance with ASTM C 31 and
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tested in accordance with ASTM C 39. The strength of the concrete
wi Il be considered satisfactory so long as the average of all sets
of three consecutive test results equals or exceeds the specified
conpressive strength f'c and no individual test result falls bel ow
the specified strength f'c by nore than 3.5 Mra. A "test" is
defined as the average of two conpanion cylinders, or if only one
cylinder is tested, the results of the single cylinder test.

Addi tional analysis or testing, including taking cores and/or |oad
tests may be required at the Contractor's expense when the
strength of the concrete in the structure is considered
potentially deficient.

Testing. Sanples for strength tests of each class of concrete shall be taken
not |ess than once a day, not |less than once for each 100 cubic neters, nor

| ess than once per each 450 square nmeters of surface area for slabs or wal k
whi chever is greater. Field cured specinens for determning formrenoval
time or when a structure nmay be put in service shall be nmade in nunbers
directed to check the adequacy of curing and protection of concrete in the
structure. The specinens shall be renoved fromthe nolds at the age of 24
hours and shall be cured and protected, insofar as possible, in the sane
manner as that given to the portion of the structure the sanples represent.

b. [Investigation of Low Strength Conpressive Test Results. Wen any
strength test of standard-cured test cylinders falls bel ow the
specified strength requirenment by nore than 3.5 MPa or if tests
of field-cured cylinders indicate deficiencies in protection and
curing, steps shall be taken to assure that the | oad-carrying
capacity of the structure is not jeopardized. Wen the strength
of concrete in place is considered potentially deficient, cores
shal | be obtained and tested in accordance with ASTM C 42. At
| east three representative cores shall be taken from each nenber
or area of concrete in place that is considered potentially
deficient. The location of cores will be determ ned by the
Contracting O ficer to least inpair the strength of the structure.

Concrete in the area represented by the core testing will be
consi dered adequate if the average strength of the cores is equa
to at |east 85 percent of the specified strength requirenent and
if no single core is less than 75 percent of the specified
strength requirenent. Non-destructive tests (tests other than
test cylinders or cores) shall not be used as a basis for
acceptance or rejection. The Contractor shall performthe coring
and repair the holes. Cores will be tested by the Governnent.

c. Load Tests. |If the core tests are inconclusive or inpractical to
obtain or if structural analysis does not confirmthe safety of
the structure, load tests may be directed by the Contracting
O ficer in accordance with the requirenents of AC 318/ 318R
Concrete work evaluated by structural analysis or by results of a
| oad test as being understrength shall be corrected in a nanner
sati sfactory to the Contracting Oficer. Al investigations,
testing, load tests, and correction of deficiencies shall be
performed by and at the expense of the Contractor and nust be
approved by the Contracting Oficer, except that if all concrete
is found to be in conpliance with the drawi ngs and specifications,
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the cost of investigations, testing, and load tests will be at the
expense of the Governnent.

d. Evaluation of Concrete Flexural Strength. Flexural strength
speci mens (beans) shall be fabricated by the Contractor and
| aboratory cured in accordance with ASTM C 31 and tested in
accordance with ASTM C 78. The strength of the concrete will be
consi dered sati sfactory so long as the average of all sets of
three consecutive test results equals or exceeds the specified
flexural strength and no individual test result falls below the
specified flexural strength by nore than 350 kPa. A "test" is
defined as the average of two conpani on beans. Additiona
anal ysis or testing, including taking cores and/or |oad tests nmay
be required at the Contractor's expense when the strength of the
concrete in the slab is considered potentially deficient.

1.7.2.2 Water-Cenment Ratio

Maxi mum wat er-cenment ratio (wc) for normal weight concrete shall be as
fol | ows:

WATER- CEMENT RATI O, BY WEI GHT STRUCTURE CR PORTI ON OF STRUCTURE

.40 Al

These w c's may cause higher strengths than that required above for
conpressive or flexural strength. The maximnumw c required will be the
equi valent wc as determ ned by conversion fromthe weight ratio of water
to cement plus pozzolan, silica funme, and ground granul ated bl ast furnace
slag (GEBF slag) by the wei ght equival ency nethod as described in ACI 211. 1.
In the case where silica fume or G3BF slag is used, the weight of the
silica fume and G&BF slag shall be included in the equations of AC 211.1
for the termP which is used to denote the wei ght of pozzol an

1.7.3 Al r Entrai nment

Except as otherw se specified for |ightweight concrete, all normal weight
concrete shall be air entrained to contain between 4 and 7 percent tota
air, except that when the nom nal maxi num size coarse aggregate is 19 mm
or snaller it shall be between 4.5 and 7.5 percent. Concrete with
specified strength over 35 MPa nay have 1.0 percent |ess air than

speci fied above. Specified air content shall be attained at point of

pl acenent into the forms. Air content for nornal weight concrete shall be
determ ned in accordance with ASTM C 231

1.7.4 Sl unmp
Slunmp of the concrete, as delivered to the point of placenment into the

forns, shall be within the following limts. Slunp shall be determ ned in
accordance with ASTM C 143.
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Sl unmp
Structural El enent M ni mum Maxi mum

Wal I's, colums and beans 50 mMm 100 mm
Foundation walls, substructure
wal I s, footings, slabs 25 mMm 75 mMm
Any structural concrete approved
for placenent by punping:

At punp 50 mm 150 mMm

At di scharge of |ine 25 mMm 100 mm

When use of a plasticizing adni xture conformng to ASTM C 1017 or when a
Type F or G high range water reducing adni xture conformng to ASTMC 494 is
permtted to increase the slunp of concrete, concrete shall have a slunp of
50 to 100 mm before the adm xture is added and a maxi num sl unp of 200 mm
at the point of delivery after the adm xture is added.] [For trowel ed
floors, slunp of structural |ightweight concrete with normal wei ght sand

pl aced by punp shall not exceed 125 nm at the point of placenent. For

ot her slabs, slunmp of |ightweight concrete shall not exceed 100 nm at

poi nt of placenent.

1.7.5 Concrete Tenperature

The tenperature of the concrete as delivered shall not exceed 32 degrees C.
When the anbient tenperature during placing is 5 degrees C or less, or
is expected to be at any tinme within 6 hours after placing, the tenperature

of the concrete as delivered shall be between 12 and 25 degrees C

1.7.6 Si ze of Coarse Aggregate

The | argest feasi ble nom nal nmaxi mum si ze aggregate (NVSA) specified in
par agr aph AGGREGATES shall be used in each placenment. However, nom na
maxi mum si ze of aggregate shall not exceed any of the foll ow ng:
three-fourths of the mnimumcover for reinforcing bars, three-fourths of
the m ni num cl ear spaci ng between reinforcing bars, one-fifth of the
narrowest di mension between sides of fornms, or one-third of the thickness
of sl abs or toppings.

1.7.7 Speci al Properties and Products

Concrete nmay contain adm xtures other than air entraining agents, such as
wat er reducers, superplasticizers, or set retarding agents to provide
special properties to the concrete, if specified or approved. Any of these
materials to be used on the project shall be used in the m x design studies.

1.7.8 Techni cal Service for Specialized Concrete
The services of a factory trained technical representative shall be
obt ai ned to oversee proportioning, batching, mxing, placing,

consol i dating, and finishing of specialized structural concrete, such as
the use of admi xtures in concrete. The technical representative shall be
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on the job full time until the Contracting Oficer is satisfied that field
controls indicate concrete of specified quality is furnished and that the
Contractor's crews are capable of continued satisfactory work. The
techni cal representative shall be available for consultation with, and
advice to, Governnent forces.

1.8 M XTURE PROPORTI ONS

Concrete shall be conposed of portland cenent, other cenentitious and
pozzol anic materials as specified, aggregates, water and adm xtures as
speci fi ed.

1.8.1 Proportioning Studies for Normal Wight Concrete

Trial design batches, mixture proportioning studies, and testing
requi renents for various classes and types of concrete specified shall be
the responsibility of the Contractor. Except as specified for flexura
strength concrete, mxture proportions shall be based on conpressive
strength as determ ned by test specinens fabricated in accordance with ASTM
C 192 and tested in accordance with ASTM C 39. Sanples of all materials
used in mxture proportioning studies shall be representative of those
proposed for use in the project and shall be acconpani ed by the
manuf acturer's or producer's test reports indicating conpliance with these
specifications. Trial mxtures having proportions, consistencies, and air
content suitable for the work shall be nmade based on nethodol ogy descri bed
in ACl 211.1, using at least three different water-cenment ratios for each
type of mxture, which will produce a range of strength enconpassi ng those
required for each class and type of concrete required on the project. The
maxi mum wat er-cenent rati os required in the paragraph Maxi mum Al | owabl e w ¢
Ratio will be the equival ent water-cenment rati o as determ ned by conversion
fromthe weight ratio of water to cenment plus pozzolan, silica fume, and
ground granul ated bl ast furnace slag (GEBF slag) by the wei ght equival ency
nmet hod as described in ACl 211.1. |In the case where silica fume or GGBF
slag is used, the weight of the silica fume and G&EBF sl ag shall be included
in the equations in ACl 211.1 for the termP, which is used to denote the
wei ght of pozzolan. |If pozzolan is used in the concrete m xture, the
m ni mum pozzol an content shall be 15 percent by wei ght of the total
cenentitious material, and the maxi num shall be 35 percent. Laboratory
trial mxtures shall be designed for maxi mumpernitted slunp and air
content. Separate sets of trial mixture studies shall be made for each
conbi nati on of cenentitious materials and each conbi nati on of adm xtures
proposed for use. No conbination of either shall be used until proven by
such studies, except that, if approved in witing and otherw se permtted
by these specifications, an accelerator or a retarder nay be used w t hout
separate trial mxture study. Separate trial mxture studies shall also be
made for concrete for any conveying or placing nethod proposed which
requi res special properties and for concrete to be placed in unusually
difficult placing | ocations. The tenperature of concrete in each trial
batch shall be reported. For each water-cenent ratio, at |least three test
cylinders for each test age shall be made and cured in accordance with ASTM
C 192. They shall be tested at 7 and 28 days in accordance with ASTM C 39.
Fromthese test results, a curve shall be plotted showi ng the rel ationship
bet ween water-cenent ratio and strength for each set of trial mx studies.
In addition, a curve shall be plotted showing the rel ati onship between 7
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day and 28 day strengths. Each mixture shall be designed to pronote easy
and suitabl e concrete placenent, consolidation and finishing, and to
prevent segregati on and excessive bl eeding.

1.8.2 Proportioning Studies for Flexural Strength Concrete

Trial design batches, mixture proportioning studies, and testing

requi renents shall conformto the requirenents specified in paragraph
Proportioning Studies for Normal Wight Concrete, except that proportions
shal |l be based on flexural strength as determ ned by test speci nens (beans)
fabricated in accordance with ASTM C 192 and tested in accordance with ASTM
C 78. Procedures given in ACl 211.1 shall be nodified as necessary to
acconmodat e fl exural strength.

1.8.3 Proportioning Studies for Lightweight Aggregate Structural Concrete

Trial design batches, mixture proportioning studies, and testing

requi renents shall conformto the requirenents specified in paragraph
Proportioning Studies for Normal Wight Concrete, except as follows. Trial
m xt ures havi ng proportions, consistencies and air content suitable for the
wor k shall be nmade based on nethodol ogy described in AC 211.2, using at

| east three different cenment contents. Trial m xes shall be proportioned
to produce air dry unit weight and concrete strengths specified in

par agr aph GENERAL REQUI REMENTS. Trial mixtures shall be proportioned for
maxi mum permtted slunp and air content. Test speci nens and testing shal
be as specified for nornmal wei ght concrete except that [28-day conpressive
strength] [splitting tensile strength in accordance with ASTM C 496] shal
be determ ned fromtest cylinders that have been air dried at 50 percent
relative humdity for the last 21 days. Air dry unit weight shall be
determ ned in accordance with ASTM C 567 and shall be designed to be at

| east 32 kg per cubic nmeter |ess than the maxi mum specified air dry unit
wei ght in paragraph GENERAL REQUI REMENTS. Curves shall be plotted using
these results showing the relationship between cenent factor and strength
and air dry unit weight. Norrmal weight fine aggregate nmay be substituted
for part or all of the lightweight fine aggregate, provided the concrete
neets the strength and unit weight. A correlation shall also be devel oped
showi ng the ratio between air dry unit weight and fresh concrete unit

wei ght for each mx

1.8.4 Average Conpressive Strength Required for M xtures

The m xture proportions selected during mxture design studi es shal
produce a required average conpressive strength (f'cr) exceeding the

speci fied conpressive strength (f'c) by the anount indicated below. This
requi red average conpressive strength, f'cr, will not be a required
acceptance criteria during concrete production. However, whenever the

dai ly average conpressive strength at 28 days drops below f'cr during
concrete production, or daily average 7-day strength drops bel ow a strength
correlated with the 28-day f'cr, the mxture shall be adjusted, as
approved, to bring the daily average back up to f'cr. During production,
the required f'cr shall be adjusted, as appropriate, based on the standard
devi ation being attained on the job.

1.8.4.1 Conput ati ons from Test Records
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VWhere a concrete production facility has test records, a standard devi ation
shal |l be established in accordance with the applicable provisions of AC
214. 3R Test records fromwhich a standard deviation is cal cul ated shal
represent materials, quality control procedures, and conditions simlar to
t hose expected; shall represent concrete produced to neet a specified
strength or strengths (f'c) within 7 MPa of that specified for proposed
wor k; and shall consist of at |east 30 consecutive tests. A strength test
shall be the average of the strengths of two cylinders nade fromthe sane
sanpl e of concrete and tested at 28 days. Required average conpressive
strength f'cr used as the basis for selection of concrete proportions shal
be the larger of the equations that follow using the standard devi ati on as
det er mi ned above:

f'cr = f'c + 1.34S where units are in MPa

f'c + 2.335 - 3.45 where units are in MPa

_.,

(@)

=
I

Wiere S = standard devi ation

Where a concrete production facility does not have test records neeting the
requi renents above but does have a record based on 15 to 29 consecutive
tests, a standard deviation shall be established as the product of the

cal cul ated standard deviation and a nodification factor fromthe foll ow ng
tabl e:

MODI FI CATI ON FACTOR

NUVBER OF TESTS FOR STANDARD DEVI ATI ON
15 1.16
20 1.08
25 1.03

30 or nore 1.00

1.8.4.2 Conput ati ons w t hout Previous Test Records
When a concrete production facility does not have sufficient field strength
test records for calculation of the standard deviation, the required
average strength f'cr shall be deternined as foll ows:
a. |If the specified conpressive strength f'c is less than 20 MPa,
f'er =f'c + 6.9 MPa
b. If the specified conpressive strength f'c is 20 to 35 Mra,
f'ecr =f'c + 8.3 MPa

c. |If the specified conpressive strength f'c is over 35 Mra,

f'cr =f'c + 9.7 MPa
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1.8.5 Average Flexural Strength Required for M xtures

The m xture proportions selected during mxture design studies for flexura
strength mixtures and the m xture used during concrete production shall be
desi gned and adjusted during concrete production as approved, except that
t he overdesign for average flexural strength shall sinply be 15 percent
greater than the specified flexural strength at all tines.

1.9 STORAGE OF MATERI ALS

Cenment and ot her cenentitious naterials shall be stored in weathertight
bui | di ngs, bins, or silos which will exclude noisture and contam nants and
keep each material conpletely separated. Aggregate stockpiles shall be
arranged and used in a nmanner to avoi d excessive segregation and to prevent
contam nation with other materials or with other sizes of aggregates.
Aggregate shall not be stored directly on ground unless a sacrificial |ayer
is left undisturbed. Reinforcing bars and accessories shall be stored
above the ground on platforns, skids or other supports. Qher materials
shall be stored in such a manner as to avoid contamni nati on and
deterioration. Adm xtures which have been in storage at the project site
for Ionger than 6 nonths or which have been subjected to freezing shall not
be used unless retested and proven to neet the specified requirenents.
Materials shall be capable of being accurately identified after bundles or
contai ners are opened.

1.10 GOVERNMENT ASSURANCE | NSPECTI ON AND TESTI NG

Day-to day inspection and testing shall be the responsibility of the
Contractor Quality Control (CQC) staff. However, representatives of the
Contracting O ficer can and will inspect construction as consi dered
appropriate and will nonitor operations of the Contractor's CQC staff.
CGovernnent inspection or testing will not relieve the Contractor of any of
his CQC responsibilities.

1.10.1 Material s

The Governnment will sanple and test aggregates, cenentitious naterials,
other materials, and concrete to deternine conpliance with the
specifications as considered appropriate. The Contractor shall provide
facilities and | abor as nay be necessary for procurenment of representative
test sanples. Sanples of aggregates will be obtained at the point of

bat ching in accordance with ASTM D 75. Qher materials will be sanpl ed
fromstorage at the jobsite or fromother |ocations as considered
appropriate. Sanples nmay be placed in storage for later testing when
appropri ate.

1.10.2 Fresh Concrete

Fresh concrete will be sanpled as delivered in accordance with ASTM C 172
and tested in accordance with these specifications, as considered necessary.

1.10.3 Har dened Concrete
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Tests on hardened concrete will be performed by the Governnent when such
tests are consi dered necessary.

1.10.4 | nspection

Concrete operations nmay be tested and inspected by the Governnent as the
proj ect progresses. Failure to detect defective work or material wll not
prevent rejection |ater when a defect is discovered nor will it obligate
the Governnent for final acceptance.

PART 2 PRCODUCTS
2.1  CEMENTITI QUS MATERI ALS

Cenentitious Materials shall be portland cenent, portland-pozzol an cenent,
or portland cenent in conbination with pozzolan and shall conformto
appropriate specifications listed below. Use of cenentitious nmaterials in
concrete which will have surfaces exposed in the conpleted structure shal
be restricted so there is no change in color, source, or type of
cenentitious nmaterial

2.1.1 Portl and Cenent

ASTM C 150, Type | low alkali with a nmaxi mum 15 percent anount of
tricalciumalunmnate, or Type Il [low al kali Type V. Wite portland cenent
shal |l neet the above requirenments except that it nmay be Type |, Type Il or
Type 111 lTow alkali. Wite Type Il shall be used only in specific areas
of the structure, when approved in witing. The alkali content shall not
exceed 0.6 percent.

2.1.2 H gh-Early-Strength Portland Cenent
ASTM C 150, Type IIl with tricalciumalumnate limted to 5 percent, |ow
alkali. Type Ill cenent shall be used only in isolated instances and only
when approved in witing.

2.1.3 Bl ended Cenents
ASTM C 595, Type

2.1. 4 Pozzolan (Fly Ash)
ASTM C 618, Cass F with the optional requirenents for nultiple factor
drying shrinkage, and uniformty from Tabl e 2A of ASTM C 618. Requi renent
for maxi mum al kalies from Table 1A of ASTM C 618 shall apply. |[If pozzol an
is used, it shall never be less than 15 percent nor nore than 35 percent by

wei ght of the total cenmentitious material

2.2  AGGREGATES

Gradations on fine and coarse aggregates shall be perforned twi ce a week
during concreting operations. Aggregates shall conformto the foll ow ng.
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2.2.1 Fi ne Aggregate

Fi ne aggregate shall conformto the quality and gradation requirenents of
ASTM C 33.

2.2.2 Coar se Aggregate
Coarse aggregate shall conformto ASTM C 33, Cass 5S. Coarse aggregate
shall be well graded fromfine to coarse within prescribed Iimts. Mxi num
nom nal coarse aggregate size shall be 40nm except as foll ows:
(a) Nom nal maxi mum size of aggregate shall be not larger than 1/5 the
narrowest di nension between the sides of the forns of the nmenber for which

concrete is to be used nor larger than 3/4 the mni numcl ear spacing
bet ween bars.

(b) Nom nal maxi mum size of aggregate shall be not larger than 1/3 the
slab thi ckness and shall not exceed 40mm for slabs over 115mmt hick

(c) Were concrete is used as fill for lintel blocks, and other nasonry
units designated to be filled, the maxi nrum size shall not exceed 13nm

2.3 CHEM CAL ADM XTURES
Chemi cal adm xtures, when required or permtted, shall conformto the
appropriate specification listed. Adm xtures shall be furnished in liquid
formand of suitable concentration for easy, accurate control of dispensing.

2.3.1 Ar-Entraining Adm xture

ASTM C 260 and shall consistently entrain the air content in the specified
ranges under field conditions.

2.3.2 Accelerating Adm xture

ASTM C 494, Type C or E, except that calciumchloride or adm xtures
contai ning cal ciumchloride shall not be used.

2.3.3 \Water-Reducing or Retardi ng Adm xture

ASTM C 494, Type A, B, or D, except that the 6-nonth and 1-year conpressive
and flexural strength tests are waived.

2.3. 4 H gh- Range Wat er Reducer
ASTM C 494, Type F or G except that the 6-nonth and 1-year strength
requi renents are wai ved. The adm xture shall be used only when approved in
writing, such approval being contingent upon particular mxture control as
described in the Contractor's Quality Control Plan and upon perfornance of
separate m xture design studies.

2.3.5 Surface Retarder

CCE CRD-C 94.
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2.3.6 Expandi ng Adm xture
Al um num powder type expandi ng adm xture conform ng to ASTM C 937.

2.3.7 O her Chemical Adm xtures
Chemical admi xtures for use in producing flow ng concrete shall conply with
ASTM C 1017, Type | or I1. These adm xtures shall be used only when
approved in witing, such approval being contingent upon particular mxture

control as described in the Contractor's Quality Control Plan and upon
performance of separate m xture design studies.

2.4 CURI NG MATERI ALS
2.4.1 | mper vi ous- Sheet

| mpervi ous-sheet materials shall conformto ASTM C 171, type optional
except, that pol yethyl ene sheet shall not be used.

2.4.2 Menbr ane- For mi ng Conpound

Menbr ane- Form ng curing conpound shall conformto ASTM C 309, Type 1-D or
2, except that only a styrene acrylate or chlorinated rubber conmpound
nmeeting Cass B requirenents shall be used for surfaces that are to be
painted or are to receive bitum nous roofing, or waterproofing, or floors
that are to recei ve adhesive applications of resilient flooring. The
curing conpound sel ected shall be conpatible with any subsequent paint,
roofing, waterproofing, or flooring specified. Nonpignented conpound shal

contain a fugitive dye, and shall have the reflective requirenents in ASTM
C 309 wai ved.

2.4.3 Burl ap and Cotton Mat
Burlap and cotton mat used for curing shall conformto AASHTO M 182.
2.5 WATER
Water for mxing and curing shall be fresh, clean, potable, and free of
i njurious anmounts of oil, acid, salt, or alkali, except that non-potable
water may be used if it nmeets the requirenments of COE CRD C 400

2.6 NONSHRI NK GROUT

Nonshrink grout shall conformto ASTM C 1107, Gade [A] [B] [C], and shal
be a commercial formulation suitable for the proposed application

2.7 LATEX BONDI NG AGENT

Latex agents for bonding fresh to hardened concrete shall conformto ASTM C
1059.

2.8 EPOXY RESIN
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2.

Epoxy resins for use in repairs shall conformto ASTM C 881, Type V, G ade
2. Cass as appropriate to the existing anbi ent and surface tenperatures.

9  EMBEDDED | TEM5

Enbedded itens shall be of the size and type indicated or as needed for the

application. Dovetail slots shall be gal vani zed steel. Hangers for
suspended ceilings shall be as specified in Section 09510 ACOUSTI CAL
CEILINGS. Inserts for shelf angles and bolt hangers shall be of nalleable

iron or cast or wought steel

.10 FLOOR HARDENER

Fl oor hardener shall be a col orl ess agueous sol uti on contai ni ng zinc
silicofluoride, magnesium silicofluoride, or sodiumsilicofluoride. These
silicofluorides can be used individually or in conbination. Proprietary
hardeners nmay be used if approved in witing by the Contracting O ficer

.11 VAPOR BARRI ER

Vapor barrier shall be polyethyl ene sheeting with a m ni mumthi ckness of
0.15 mMmm (6 mils) or other equivalent nmaterial having a vapor permnmeance
rati ng not exceedi ng 30 nanograns per Pascal per second per square neter
(0.5 perns) as determined in accordance with ASTM E 96.

.12 JONT MATERI ALS

.12.1 Joint Fillers, Sealers, and Waterstops

Expansion joint fillers shall be prefornmed materials conform ng to ASTM D
1751or ASTM D 1752. Materials for waterstops shall be in accordance with
Section 03250 EXPANSI ON JO NTS, CONTRACTI ON JO NTS, AND WATERSTOPS.
Materials for and sealing of joints shall conformto the requirenents of
Section 02760 FlI ELD MOLDED SEALANTS FOR SEALING JO NTS IN R G D PAVEMENTS.

PART 3 EXECUTI ON

3.

1  PREPARATI ON FOR PLACI NG

Bef ore comenci ng concrete placenent, the follow ng shall be perforned
Surfaces to receive concrete shall be clean and free fromfrost, ice, nud,
and water. Forns shall be in place, cleaned, coated, and adequately
supported, in accordance with Section 03100 STRUCTURAL CONCRETE FORMAMORK.
Rei nforcing steel shall be in place, cleaned, tied, and adequately
supported, in accordance with Section 03200 CONCRETE RElI NFORCEMENT.
Transporting and conveyi ng equi pnent shall be in-place, ready for use,

cl ean, and free of hardened concrete and foreign material. Equipnment for
consolidating concrete shall be at the placing site and in proper worKking
order. Equipnent and material for curing and for protecting concrete from
weat her or nechani cal danage shall be at the placing site, in proper

wor ki ng condition and in sufficient anount for the entire placenent. Wen
hot, wi ndy conditions during concreting appear probable, equipnent and
material shall be at the placing site to provide w ndbreaks, shading,

foggi ng, or other action to prevent plastic shrinkage cracking or other
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damagi ng drying of the concrete.
3.1.1 Foundat i ons
3.1.1.1 Concrete on Earth Foundati ons

Earth (subgrade, base, or subbase courses) surfaces upon which concrete is
to be placed shall be clean, danp, and free fromdebris, frost, ice, and
standing or running water. Prior to placenent of concrete, the foundation
shall be well drained and shall be satisfactorily graded and uniformy
conpact ed

3.1.1.2 Preparati on of Rock

Rock surfaces upon which concrete is to be placed shall be free fromoil
standi ng or running water, ice, nud, drummy rock, coating, debris, and

| oose, sem detached or unsound fragments. Joints in rock shall be cl eaned
to a satisfactory depth, as determ ned by the Contracting Oficer, and to
firmrock on the sides. Imediately before the concrete is placed, rock
surfaces shall be cleaned thoroughly by the use of air-water jets or

sandbl asting as specified below for Previously Placed Concrete. Rock
surfaces shall be kept continuously noist for at |east 24 hours i mediately
prior to placing concrete thereon. Al horizontal and approxi nately

hori zontal surfaces shall be covered, inmediately before the concrete is

pl aced, with a |ayer of nortar proportioned simlar to that in the concrete
m xture. Concrete shall be placed before the nortar stiffens.

3.1.2 Previously Placed Concrete

Concrete surfaces to which additional concrete is to be bonded shall be
prepared for receiving the next horizontal lift by cleaning the
construction joint surface with either air-water cutting, sandblasting,

hi gh-pressure water jet, or other approved nmethod. Concrete at the side of
vertical construction joints shall be prepared as approved by the
Contracting Oficer. A r-water cutting shall not be used on forned
surfaces or surfaces congested with reinforcing steel. Regardless of the
nmet hod used, the resulting surfaces shall be free fromall |aitance and
inferior concrete so that clean surfaces of well bonded coarse aggregate
are exposed and rmake up at |east 10-percent of the surface area,
distributed uniformy throughout the surface. The edges of the coarse
aggregate shall not be undercut. The surface of horizontal construction
joints shall be kept continuously wet for the first 12 hours during the
24-hour period prior to placing fresh concrete. The surface shall be
washed conpletely clean as the |ast operation prior to placing the next
lift. For heavy duty floors and two-course floors a thin coat of neat
cenent grout of about the consistency of thick creamshall be thoroughly
scrubbed into the existing surface i mmedi ately ahead of the topping

pl acing. The grout shall be a 1:1 mixture of portland cenent and sand
passing the 2.36 mm sieve. The topping concrete shall be deposited before
the grout coat has had tinme to stiffen

3.1.2.1 Ar-Water Cutting

Air-water cutting of a fresh concrete surface shall be perfornmed at the
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proper time and only on horizontal construction joints. The air pressure
used in the jet shall be 700 kPa plus or mnus, 70 kPa, and the water
pressure shall be just sufficient to bring the water into effective

i nfluence of the air pressure. Wen approved by the Contracting Oficer, a
surface retarder conplying with the requirenments of COE CRD-C 94 may be
applied to the surface of the lift in order to prolong the period of tine
during which air-water cutting is effective. After cutting, the surface
shall be washed and rinsed as long as there is any trace of cloudi ness of
the wash water. Were necessary to renpove accumul ated | ai tance, coati ngs,
stains, debris, and other foreign material, high-pressure waterjet or
sandbl asting shall be used as the | ast operation before placing the next
lift.

3.1.2.2 H gh- Pressure Water Jet

A stream of water under a pressure of not less than 20 MPa shall be used

for cutting and cleaning. |Its use shall be delayed until the concrete is
sufficiently hard so that only the surface skin or nortar is renoved and
there is no undercutting of coarse-aggregate particles. |If the waterjet is

i ncapabl e of a satisfactory cleaning, the surface shall be cleaned by
sandbl asti ng.

3.1.2.3 Wt Sandbl asting

Wet sandbl asting shall be used after the concrete has reached sufficient
strength to prevent undercutting of the coarse aggregate particles. After
wet sandbl asting, the surface of the concrete shall then be washed
thoroughly to renove all | oose materials.

3.1.2.4 \Waste D sposa

The met hod used in di sposing of waste water enployed in cutting, washing,
and rinsing of concrete surfaces shall be such that the waste water does
not stain, discolor, or affect exposed surfaces of the structures, or
danmage the environnment of the project area. The nethod of disposal shal
be subject to approval.

3.1.2.5 Preparati on of Previously Placed Concrete

Concrete surfaces to which other concrete is to be bonded shall be abraded
in an approved nanner that will expose sound aggregate uniformy w thout
damagi ng the concrete. Laitance and | oose particles shall be renoved.
Surfaces shall be thoroughly washed and shall be npist but w thout free
wat er when concrete is placed.

3.1.3 Vapor Barrier

Vapor barrier shall be provided beneath the interior on-grade concrete
floor slabs. The greatest widths and | engths practicable shall be used to
elimnate joints wherever possible. Joints shall be |apped a ni ni mum of
300 nm Torn, punctured, or danmaged vapor barrier material shall be
renoved and new vapor barrier shall be provided prior to placing concrete.
For mnor repairs, patches may be nmade using |laps of at |east 300 mm
Lapped joints shall be seal ed and edges patched with pressure-sensitive
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adhesi ve or tape not |less than 50 mm wi de and conpatible with the nenbrane.
Vapor barrier shall be placed directly on underlying subgrade, base
course, or capillary water barrier, unless it consists of crushed nmateria
or large granular material which could puncture the vapor barrier. |In this
case, the surface shall be choked with a Iight |layer of sand, as approved,
before placing the vapor barrier. A 50 mm |ayer of conpacted, clean
concrete sand (fine aggregate) shall be placed on top of the vapor barrier
bef ore placing concrete. Concrete placenent shall be controlled so as to
prevent danage to the vapor barrier, or any covering sand.

3.1. 4 Enbedded Itens

Bef ore pl acenent of concrete, care shall be taken to determne that all
enbedded itens are firmy and securely fastened in place as indicated on
the drawi ngs, or required. Conduit and other enbedded itens shall be clean
and free of oil and other foreign matter such as | oose coatings or rust,
pai nt, and scale. The enbedding of wood in concrete will be permtted only
when specifically authorized or directed. Voids in sleeves, inserts, and
anchor slots shall be filled tenporarily with readily renovable nmaterials
to prevent the entry of concrete into voids. Wlding shall not be
performed on enbedded nmetals within 300 mm of the surface of the concrete.
Tack wel ding shall not be perforned on or to enbedded itens.

3.2 CONCRETE PRCDUCTI ON
3.2.1 Bat chi ng, M xing, and Transporting Concrete

Concrete shall either be batched and mixed onsite or shall be furnished
froma ready-m xed concrete plant. Ready-m xed concrete shall be batched
m xed, and transported in accordance with ASTM C 94, except as ot herw se
specified. Truck mxers, agitators, and nonagitating transporting units
shall conply with NRMCA TMVB-01. Ready-nix plant equipnent and facilities
shall be certified in accordance with NRMCA QC 3. Approved batch tickets
shall be furnished for each | oad of ready-m xed concrete. Site-m xed
concrete shall conformto the foll owi ng subparagraphs.

3.2.1.1 Cener a

The batching plant shall be located off site close to the project. The

bat chi ng, m xing and pl aci ng system shall have a capacity of at |east 65
cubic neters per hour. The batching plant shall conformto the

requi renents of NRMCA CPMB 100 and as specified; however, rating plates

attached to batch plant equi prent are not required.

3.2.1.2 Bat chi ng Equi pnent

The batching controls shall be sem automatic or automatic, as defined in
NRMCA CPMB 100. A sem automatic batching system shall be provided with

i nterlocks such that the discharge device cannot be actuated until the
indicated material is within the applicable tolerance. The batching system
shal | be equi pped with accurate recorder or recorders that neet the

requi renents of NRMCA CPMB 100. The weight of water and adm xtures shal

be recorded if batched by weight. Separate bins or conpartnents shall be
provi ded for each size group of aggregate and type of cenentitious
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material, to prevent internmngling at any tinme. Aggregates shall be

wei ghed either in separate weigh batchers w th individual scales or
provided the smallest size is batched first, cunulatively in one wei gh
bat cher on one scale. Aggregate shall not be weighed in the sanme batcher

with cenmentitious material. |If both portland cenment and ot her cenentitious
material are used, they may be batched cunul atively, provided that the
portland cenment is batched first, . Wter may be neasured by wei ght or

vol ure. Water shall not be weighed or neasured cunul atively w th another
ingredient. Filling and discharging valves for the water netering or

bat chi ng system shall be so interlocked that the di scharge val ve cannot be
opened before the filling valve is fully closed. Piping for water and for

adm xtures shall be free fromleaks and shall be properly valved to prevent
backfl ow or siphoning. Adni xtures shall be furnished as a |liquid of

sui tabl e concentration for easy control of dispensing. An adjustable,
accurate, nmechani cal device for neasuring and di spensi ng each adm xture
shal |l be provided. Each adni xture di spenser shall be interlocked with the
bat chi ng and di schargi ng operation of the water so that each adm xture is
separately batched and individually discharged automatically in a nanner to
obtain uniformdistribution throughout the water as it is added to the
batch in the specified mxing period. Wen use of truck mxers makes this
requi renent inpractical, the adnm xture di spensers shall be interlocked with
the sand batchers. Different adm xtures shall not be conbined prior to
introduction in water and shall not be allowed to internmngle until in
contact with the cenent. Admi xture dispensers shall have suitable devices
to detect and indicate flow during di spensing or have a neans for visua
observation. The plant shall be arranged so as to facilitate the

i nspection of all operations at all times. Suitable facilities shall be
provi ded for obtaining representative sanples of aggregates fromeach bin
or conpartment, and for sanpling and calibrating the dispensing of
cenentitious material, water, and adm xtures. Filling ports for
cenentitious materials bins or silos shall be clearly marked with a

per manent sign stating the contents.

3.2.1.3 Scal es

The wei ghi ng equi prent shall conformto the applicable requirenments of CPMB
Concrete Plant Standard, and of N ST HB 44, except that the accuracy shal
be plus or minus 0.2 percent of scale capacity. The Contractor shal
provi de standard test wei ghts and any ot her auxiliary equi pment required
for checking the operating performance of each scal e or other measuring
devices. The tests shall be nmade at the specified frequency in the
presence of a CGovernnent inspector. The weighing equi pnment shall be
arranged so that the plant operator can conveniently observe all dials or

i ndi cators.

3.2.1.4 Bat chi ng Tol erances
(A) Tol erances w th Wi ghi ng Equi pnent
PERCENT OF REQUI RED
MATERI AL VEI GHT

Cenentitious materials Oto plus 2
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PERCENT OF REQUI RED

MATERI AL VEI GHT
Aggr egat e plus or mnus 2
Wat er plus or mnus 1
Chemi cal adm xture Oto plus 6

(B) Tolerances with Volunetric Equi prment
For vol unetric batching equi pmrent used for water and adm xtures, the

followi ng tol erances shall apply to the required volune of material being
bat ched

PERCENT OF REQUI RED

MATERI AL MATERI AL
Wat er : plus or mnus 1 percent
Chemi cal adm xtures: 0 to plus 6 percent

3.2.1.5 Mbi sture Contr ol

The plant shall be capabl e of ready adjustnent to conpensate for the
varyi ng noi sture content of the aggregates and to change the weights of the
mat eri al s bei ng bat ched.

3.2.1.6 Concrete M xers

M xers shall be stationary mxers [or truck nmixers]. Mxers shall be
capabl e of conbining the materials into a uniformm xture and of

di scharging this mxture w thout segregation. The nixers shall not be
charged in excess of the capacity reconmended by the manufacturer. The

m xers shall be operated at the drumor m xing bl ade speed desi gnated by
the manufacturer. The mxers shall be maintained in satisfactory operating
condition, and the m xer druns shall be kept free of hardened concrete.
Shoul d any m xer at any time produce unsatisfactory results, its use shal
be pronmptly discontinued until it is repaired.

3.2.1.7 Stationary M xers

Concrete plant mixers shall be drumtype nixers of tilting, nontilting,

hori zontal -shaft, or vertical-shaft type, or shall be pug mll type and
shall be provided with an acceptable device to | ock the di scharge nechani sm
until the required mxing tine has elapsed. The mixing tinme and uniformty
shall conformto all the requirenents in ASTM C 94 applicable to
central - m xed concrete.

3.2.1.8 Truck M xers

Truck mixers, the mxing of concrete therein, and concrete uniformty shal
conformto the requirenents of ASTM C 94. A truck nixer may be used either
for conplete mixing (transit-mxed) or to finish the partial mxing done in
a stationary mxer (shrink-mxed). Each truck shall be equipped with two
counters fromwhich it is possible to determ ne the nunber of revol utions
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at mxing speed and the nunber of revolutions at agitating speed. [O, if
approved in lieu of this, the nunber of revolutions shall be marked on the
batch tickets.] Water shall not be added at the placing site unless
specifically approved; and in no case shall it exceed the specified wc.
Any such water shall be injected at the base of the m xer, not at the

di scharge end

3.3  TRANSPORTI NG CONCRETE TO PRQJIECT SI TE

Concrete shall be transported to the placing site in [truck mxers,]
[agitators,] [nonagitating transporting equi pnment conformng to NRMCA
TMMVB- 01 or by approved [punpi ng equi pnent] [conveyors]. Nonagitating

equi prent, other than punps, shall not be used for transporting |ightweight
aggregate concrete.

3.4  CONVEYI NG CONCRETE ON SITE

Concrete shall be conveyed fromm xer or transporting unit to fornms as
rapidly as possible and within the tinme interval specified by nethods which
wi |l prevent segregation or |oss of ingredients using follow ng equi prment.
Conveyi ng equi pnent shall be cl eaned before each pl acenent.

3.4.1 Bucket s

The interior hopper slope shall be not |ess than 58 degrees fromthe

hori zontal, the m ni num di nmensi on of the clear gate opening shall be at
least 5 tines the nom nal nmaxi num size aggregate, and the area of the gate
openi ng shall not be less than 0.2 square nmeters. The nmaxi num di nensi on of
the gate opening shall not be greater than tw ce the ni ni mum di nensi on

The bucket gates shall be essentially grout tight when closed and nay be
manual Iy, pneuratically, or hydraulically operated except that buckets
larger than 1.5 cubic nmeters shall not be manually operated. The design of
t he bucket shall provide nmeans for positive regulation of the anount and
rate of deposit of concrete in each dunping position

3.4.2 Transfer Hoppers

Concrete nmay be charged into nonagitating hoppers for transfer to other
conveyi ng devi ces. Transfer hoppers shall be capabl e of receiving concrete
directly fromdelivery vehicles and shall have coni cal - shaped di scharge
features. The transfer hopper shall be equipped with a hydraulically
operated gate and with a neans of external vibration to effect conplete

di scharge. Concrete shall not be held in nonagitating transfer hoppers
nore than 30 m nutes.

3.4.3 Trucks

Truck m xers operating at agitating speed or truck agitators used for
transporting plant-nm xed concrete shall conformto the requirenments of ASTM
C 94. MNonagitating equi pnent shall be used only for transporting

pl ant - m xed concrete over a snooth road and when the hauling tinme is |ess
than 15 m nutes. Bodies of nonagitating equi pnrent shall be snooth,
watertight, nmetal containers specifically designed to transport concrete,
shaped with rounded corners to mninize segregation, and equi pped wth
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gates that will permt positive control of the discharge of the concrete.
3.4.4 Chut es

When concrete can be placed directly froma truck nmixer, agitator, or
nonagi tati ng equi pnent, the chutes nornmally attached to this equi pment by
t he manufacturer may be used. A discharge deflector shall be used when
required by the Contracting Oficer. Separate chutes and other simlar
equi prent will not be permitted for conveying concrete

3.4.5 Belt Conveyors

Belt conveyors shall be designed and operated to assure a uniformfl ow of
concrete frommxer to final place of deposit w thout segregation of
ingredients or loss of nortar and shall be provided with positive nmeans,
such as discharge baffle or hopper , for preventing segregation of the
concrete at the transfer points and the point of placing. Belt conveyors
shal |l be constructed such that the idler spacing shall not exceed 900 mm
The belt speed shall be a mninmumof 90 neters per nminute and a naxi mum of
225 neters per mnute. |If concrete is to be placed through installed
hori zontal or sloping reinforcing bars, the conveyor shall discharge
concrete into a pipe or elephant truck that is |ong enough to extend

t hrough the reinforcing bars.

3.4.6 Concrete Punps

Concrete nmay be conveyed by positive displacenment punp when approved. The
punpi ng equi pnent shall be piston or squeeze pressure type; pneumatic

pl aci ng equi pnent shall not be used. The pipeline shall be rigid stee

pi pe or heavy-duty flexible hose. The inside dianeter of the pipe shall be
at least 3 tinmes the nom nal maxi num size coarse aggregate in the concrete
m xture to be punped but not |ess than 100 nm Al unm num pi pe shall not be
used.

3.5 PLACI NG CONCRETE

M xed concrete shall be discharged within 1-1/2 hours or before the m xer
drum has revol ved 300 revol uti ons, whichever conmes first after the

i ntroduction of the mxing water to the cenent and aggregates. When the
concrete tenperature exceeds 30 degrees C, the tinme shall be reduced to 45
m nutes. Concrete shall be placed within 15 minutes after it has been

di scharged fromthe transporting unit. Concrete shall be handled from

m xer or transporting unit to forns in a continuous nmanner until the
approved unit of operation is conpleted. Adequate scaffolding, ranmps and
wal kways shall be provided so that personnel and equi prment are not
supported by in-place reinforcement. Placing will not be pernitted when
the sun, heat, wind, or limtations of facilities furnished by the
Contractor prevent proper consolidation, finishing and curing. Sufficient
pl aci ng capacity shall be provided so that concrete can be kept free of
cold joints.

3.5.1 Depositi ng Concrete

Concrete shall be deposited as close as possible to its final position in
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the fornms, and there shall be no vertical drop greater than 1.5 neters
except where suitable equipnent is provided to prevent segregation and
where specifically authorized. Depositing of the concrete shall be so
regulated that it will be effectively consolidated in horizontal |ayers not
nore than 300 mm thick, except that all slabs shall be placed in a single
| ayer. Concrete to receive other construction shall be screeded to the

proper level. Concrete shall be deposited continuously in one layer or in
| ayers so that fresh concrete is deposited on in-place concrete that is
still plastic. Fresh concrete shall not be deposited on concrete that has

hardened sufficiently to cause formati on of seans or planes of weakness
within the section. Concrete that has surface dried, partially hardened,
or contains foreign material shall not be used. Wen tenporary spreaders
are used in the forns, the spreaders shall be renoved as their service
becones unnecessary. Concrete shall not be placed in slabs over col ums
and wall's until concrete in colums and walls has been in-place at |east
two hours or until the concrete begins to lose its plasticity. Concrete
for beans, girders, brackets, colum capitals, haunches, and drop panels
shall be placed at the same tinme as concrete for adjoining slabs.

3.5.2 Consol i dati on

| medi ately after placing, each | ayer of concrete shall be consolidated by
internal vibrators, except for slabs 100 nm thick or |ess. The vibrators
shall at all times be adequate in effectiveness and nunber to properly
consolidate the concrete; a spare vibrator shall be kept at the jobsite
during all concrete placing operations. The vibrators shall have a
frequency of not |ess than 10,000 vi brations per mnute, an anplitude of at
least 0.6 nm and the head di aneter shall be appropriate for the
structural nenber and the concrete nixture being placed. Vibrators shal
be inserted vertically at uniform spacing over the area of placenent. The
di stance between insertions shall be approximately 1-1/2 tinmes the radius
of action of the vibrator so that the area being vibrated will overlap the
adj acent just-vibrated area by a reasonable amount. The vibrator shal
penetrate rapidly to the bottomof the layer and at | east 150 nm into the
preceding layer if there is such. Vibrator shall be held stationary unti
the concrete is consolidated and then vertically withdrawmn slowy while
operating. Formvibrators shall not be used unless specifically approved
and unless forns are constructed to withstand their use. Vibrators shal
not be used to nove concrete within the forns. Slabs 100 nm and less in
t hi ckness shall be consolidated by properly designed vibrating screeds or
ot her approved techni que. Excessive vibration of |ightweight concrete
resulting in segration or flotation of coarse aggregate shall be prevented.

Frequency and anplitude of vibrators shall be determ ned in accordance
with COE CRD-C 521. Gate tanpers ("jitterbugs") shall not be used

3.5.3 Col d Weat her Requi renents

Speci al protection neasures, approved by the Contracting Oficer, shall be

used if freezing tenperatures are antici pated before the expiration of the

specified curing period. The anbient tenperature of the air where concrete
is to be placed and the tenperature of surfaces to receive concrete shal

be not |less than 5 degrees C. The tenperature of the concrete when pl aced
shall be not less than 10 degrees C nor nore than 25 degrees C. Heat i ng

of the m xing water or aggregates will be required to regulate the concrete
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pl acing tenperature. Materials entering the mxer shall be free fromice
snow, or frozen lunps. Salt, chemcals or other materials shall not be

i ncorporated in the concrete to prevent freezing. Upon witten approval,
an accel erating adm xture conform ng to ASTM C 494, Type C or E nmay be
used, provided it contains no calciumchloride. Calciumchloride shall not
be used.

3.5. 4 Hot Weat her Requirenents

When the anbient tenperature during concrete placing is expected to exceed
30 degrees C, the concrete shall be placed and finished with procedures
previously submitted and as specified herein. The concrete tenperature at
time of delivery to the forns shall not exceed the tenperature shown in the
tabl e bel ow when neasured in accordance with ASTM C 1064. Cooling of the
m Xi ng water or aggregates or placing concrete in the cooler part of the
day may be required to obtain an adequate placing tenperature. A retarder
may be used, as approved, to facilitate placing and finishing. Steel forns
and reinforcenments shall be cool ed as approved prior to concrete placenent
when steel tenperatures are greater than 49 degrees C Conveyi ng and

pl aci ng equi pnment shall be cooled if necessary to maintain proper
concrete-pl aci ng tenperature.

Maxi mum Al | owabl e Concrete Pl aci ng Tenperat ure

Rel ati ve Hum dity, Percent, Maxi mum Al | owabl e Concrete
During Tinme of Tenper at ure
Concrete Pl acenent Degr ees
G eater than 60 33 C
40- 60 30 C
Less than 40 27 C

3.5.5 Prevention of Plastic Shrinkage Cracking

During hot weather with low humidity, and particularly with appreciable

wi nd, as well as interior placenents when space heaters produce | ow

hum dity, the Contractor shall be alert to the tendency for plastic
shrinkage cracks to devel op and shall institute neasures to prevent this.
Particular care shall be taken if plastic shrinkage cracking is potentially
i mm nent and especially if it has devel oped during a previous placenent.
Peri ods of high potential for plastic shrinkage cracking can be antici pated
by use of Fig. 2.1.5 of ACI 305R In addition the concrete placenent shal
be further protected by erecting shades and w ndbreaks and by appl ying fog
sprays of water, sprinkling, ponding or wet covering. Plastic shrinkage
cracks that occur shall be filled by injection of epoxy resin as directed,
after the concrete hardens. Plastic shrinkage cracks shall never be
trowel ed over or filled with slurry.

3.5.5.1 Additional Hot Wather Requirenents
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Concrete shall be place in accordance with ACl 305R  During periods of warm
weat her, the followi ng precautions shall be taken to prevent the fornation of
pl astic-shrinkage cracks resulting fromexcessive |oss of noisture fromthe
concrete:

a. The nmetal forns and/or underlying base or subgrade materials that wll
not be covered by vapor barriet or simlar material shall be cool ed by
sprinkling or fogging with water i medi ately before the placenent of
concrtete.

b. Al concrete shall be delivered to the forns at a tenperature bel ow 85
degrees F, except that concrete with retardi ng adni xtures may have
tenperatures of 85 degrees to 90 degrees F as deposited in the forns.

c. Placenent may be allowed only at night or in early norning hours if
necessary to nmaintain the concrete tenperature and keep forns cool

d. The concrete shall be placed and finished as rapidly as practicable and
curing will start imediately after final finishing has been conpl eted on any
section of a floor or placenent.

e. The finished surface of the concrete shall be kept danp by applying a
water fog or m st with approved spraying equi prent until mats can be applied
as required by the noist curing method.

f. CQuring for the first 24 hours after placenent shall be by the noist
curing nmethod. After this initial curing period any of the specified nethods
may be used for the remaining period of curing.

3.5.6 Pl aci ng Concrete in Congested Areas

Speci al care shall be used to ensure conplete filling of the forns,
elimnation of all voids, and conplete consolidation of the concrete when
pl aci ng concrete in areas congested with reinforcing bars, enbedded itens,
wat er st ops and ot her tight spacing. An appropriate concrete m xture shal
be used, and the nom nal maxi mum si ze of aggregate (NMSA) shall neet the
specified criteria when evaluated for the congested area. Vibrators wth
heads of a size appropriate for the cl earances avail able shall be used, and
t he consolidation operation shall be closely supervised to ensure conplete
and thorough consolidation at all points. Were necessary, splices of
reinforcing bars shall be alternated to reduce congestion. Were two nats
of closely spaced reinforcing are required, the bars in each mat shall be
pl aced in matching alignment to reduce congestion. Reinforcing bars may be
tenmporarily crowded to one side during concrete placenent provided they are
returned to exact required | ocation before concrete placenent and
consol i dati on are conpl et ed.

3.6 JANTS

Joints shall be |located and constructed as indicated or approved. Joints
not indicated on the drawi ngs shall be | ocated and constructed to mninize
the inpact on the strength of the structure. |In general, such joints shal
be | ocated near the mddl e of the spans of supported sl abs, beans, and
girders unless a beamintersects a girder at this point, in which case the
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joint in the girder shall be offset a distance equal to twi ce the wi dth of
the beam Joints in walls and colums shall be at the underside of floors,
sl abs, beans, or girders and at the tops of footings or floor slabs, unless
ot herwi se approved. Joints shall be perpendicular to the main
reinforcement. Al reinforcenment shall be continued across joints; except
that reinforcenent or other fixed netal itens shall not be continuous

t hrough expansion joints, or through construction or contraction joints in
sl abs on grade. Reinforcenent shall be 50 mm clear fromeach joint.
Except where otherw se indicated, construction joints between interior

sl abs on grade and vertical surfaces shall consist of 1.5 kg per square
nmeter asphalt-saturated felt, extending for the full depth of the slab
The perineters of the slabs shall be free of fins, rough edges, spalling,
or other unsightly appearance. Reservoir for sealant for construction and
contraction joints in slabs shall be fornmed to the di nensi ons shown on the
drawi ngs by renoving snap-out joint-formng inserts, by saw ng sawabl e
inserts, or by sawing to widen the top portion of sawed joints. Joints to
be seal ed shall be cleaned and seal ed as indicated and in accordance with
Section 07920 JO NT SEALI NG

3.6.1 Construction Joints

For concrete other than slabs on grade, construction joints shall be

| ocated so that the unit of operation does not exceed 20 cubic neters.
Concrete shall be placed continuously so that each unit is nonolithic in
construction. Fresh concrete shall not be placed agai nst adjacent hardened
concrete until it is at least 24 hours old. Construction joints shall be

| ocated as indicated or approved. Were concrete work is interrupted by
weat her, end of work shift or other simlar type of delay, |ocation and
type of construction joint shall be subject to approval of the Contracting
Oficer. Unless otherw se indicated and except for slabs on grade,
reinforcing steel shall extend through construction joints. Construction
joints in slabs on grade shall be keyed or dowel ed as shown. Concrete
columms, walls, or piers shall be in place at |east 2 hours, or until the
concrete begins to lose its plasticity, before placing concrete for beans,
girders, or slabs thereon. 1In walls having door or wi ndow openings, lifts
shall termnate at the top and bottomof the opening. Qher lifts shal
term nate at such levels as to conformto structural requirements or
architectural details. Were horizontal construction joints in walls or
columms are required, a strip of 25 nmm square-edge | unber, bevelled and
oiled to facilitate renoval, shall be tacked to the inside of the forns at
the construction joint. Concrete shall be placed to a point 25 mm above
the underside of the strip. The strip shall be renoved 1 hour after the
concrete has been placed, and any irregularities in the joint |ine shall be
leveled off with a wood float, and all |aitance shall be renoved. Prior to
pl aci ng additi onal concrete, horizontal construction joints shall be
prepared as specified in paragraph Previously Placed Concrete.

3.6.2 Contraction Joints in Sl abs on G ade

Contraction joints shall be | ocated and detailed as shown on the draw ngs.
Contraction Joints shall be produced by form ng a weakened plane in the
concrete slab, orsawing a continuous slot with a concrete saw. Regardl ess
of method used to produce the weakened plane, it shall be 1/4 the depth of
the slab thickness and between 3 and 5 mm w de. For sawcut joints,
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cutting shall be tined properly with the set of the concrete. Cutting
shall be started as soon as the concrete has hardened sufficiently to
prevent ravelling of the edges of the saw cut. Cutting shall be conpleted
bef ore shrinkage stresses becone sufficient to produce cracking. Reservoir
for joint sealant shall be fornmed as previously specified.

3.6.3 Expansi on Joints

Installati on of expansion joints and sealing of these joints shall conform
to the requirenents of Section 03250 EXPANSI ON JO NTS, CONTRACTI ON JO NTS
AND WATERSTOPS and Section 07920 JO NT SEALI NG

3.6.4 Dowel s and Tie Bars

Dowel s and tie bars shall be installed at the | ocations shown on the

drawi ngs and to the details shown, using nmaterials and procedures specified
in Section 03200 CONCRETE REI NFORCEMENT and herein. Conventional snooth
"pavi ng" dowels shall be installed in slabs using approved nethods to hold
the dowel in place during concreting within a maxi num alignnment tol erance
of 1 mmin 100 nm "Structural" type defornmed bar dowels, or tie bars
shall be installed to neet the specified tolerances. Care shall be taken
during placing adjacent to and around dowels and tie bars to ensure there
is no displacenment of the dowel or tie bar and that the concrete conpletely
enbeds the dowel or tie bar and is thoroughly consoli dat ed.

3.7 FINISH NG FOCRVED SURFACES

Forms, formmaterials, and formconstruction are specified in Section 03100
STRUCTURAL CONCRETE FORMAORK.  Fini shing of formed surfaces shall be as
specified herein. Unless another type of architectural or special finish
is specified, surfaces shall be left with the texture inparted by the forns
except that defective surfaces shall be repaired. Unless painting of
surfaces is required, uniformcolor of the concrete shall be naintai ned by
use of only one mxture w thout changes in materials or proportions for any
structure or portion of structure that requires a Cass A or B finish
Except for major defects, as defined hereinafter, surface defects shall be
repaired as specified herein within 24 hours after forns are renoved.
Repairs of the so-called "plaster-type" will not be permtted in any

| ocation. Tolerances of forned surfaces shall conformto the requirenents
of ACl 117/117R These tol erances apply to the finished concrete surface,
not to the fornms thenselves; forns shall be set true to line and grade.
Formtie holes requiring repair and other defects whose depth is at |east
as great as their surface diameter shall be repaired as specified in

par agr aph Danp- Pack Mortar Repair. Defects whose surface dianeter is
greater than their depth shall be repaired as specified in paragraph Repair
of Major Defects. Repairs shall be finished flush with adjacent surfaces
and with the sanme surface texture. The cenent used for all repairs shal

be a blend of job cenent with white cenent proportioned so that the fina
color after curing and aging will be the sane as the adjacent concrete.
Concrete with excessive honeyconb, or other defects which affect the
strength of the nenber, will be rejected. Repairs shall be denonstrated to
be acceptable and free fromcracks or |oose or drunmy areas at the

conpl etion of the contract and, for Cass A and B Finishes, shall be

i nconspi cuous. Repairs not neeting these requirenents will be rejected and
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shal | be repl aced
3.7.1 C ass B Finish

Cass Bfinish is required for all surfaces which will be exposed to view,

which will abutt slab on grade or pavenent, or which will receive a bonded

finish as indicated on Architectural drawi ngs. Fins, ravelings, and | oose

material shall be renoved, all surface defects over 12 nm in dianeter or

nore than 12 mm deep, shall be repaired and, except as otherw se indicated

or as specified in Section 03100 STRUCTURAL CONCRETE FORMAORK, holes |eft

by renoval of formties shall be reaned and filled. Defects nore than 12 nmm
in dianmeter shall be cut back to sound concrete, but in all cases at

| east 25 mm deep. The Contractor shall prepare a sanple panel for

approval (as specified in PART 1) before conmmencing repair, show ng that

the surface texture and color match will be attained. Metal tools shal

not be used to finish repairs in dass A surfaces.

3.7.2 Class C and d ass D Finish

Cass C or dass Dfinish is acceptable for portions of forned footings
which will be below finished grade or slab on grade. Fins, ravelings, and
| oose material shall be renpbved, and, except as otherw se indicated or as
specified in Section 03100 STRUCTURAL CONCRETE FORMAORK, holes |eft by
renoval of formties shall be reaned and filled. Honeyconb and ot her
defects nore than 12 mm deep or nore than 50 nm in dianeter shall be
repaired. Defects nore than 50 mm in dianmeter shall be cut back to sound
concrete, but in all cases at |east 25 mm deep

3.8 REPAIRS
3.8.1 Danp- Pack Mortar Repair

Formtie holes requiring repair and other defects whose depth is at |east
as great as their surface dianmeter but not over 100 mm shall be repaired by
t he danp-pack nortar nethod. Formtie holes shall be reamed and ot her
simlar defects shall be cut out to sound concrete. The void shall then be
t horoughly cl eaned, thoroughly wetted, brush-coated with a thin coat of

neat cenent grout and filled with nortar. Mrtar shall be a stiff mx of 1
part portland cenment to 2 parts fine aggregate passing the 1.18 mm sieve,
and m ni mum anount of water. Only sufficient water shall be used to
produce a nortar which, when used, will stick together on being nolded into
a ball by a slight pressure of the hands and will not exude water but wll

| eave the hands danp. Mrtar shall be nixed and allowed to stand for 30 to
45 m nutes before use with rem xing performed i mediately prior to use
Mortar shall be thoroughly tanmped in place in thin layers using a hanmer
and hardwood bl ock. Holes passing entirely through walls shall be
conpletely filled fromthe inside face by forcing nortar through to the
outside face. Al holes shall be packed full. Danp-pack repairs shall be
noi st cured for at |east 48 hours.

3.8.2 Repai r of Major Defects

Maj or defects will be considered to be those nore than 12 mm deep or, for
G ass A and B finishes, nore than 12 mm in dianmeter and, for Cass C and D
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finishes, nore than 50 mqm in dianmeter. Al so included are any defects of
any ki nd whose depth is over 100 nm or whose surface dianeter is greater
than their depth. Mjor defects shall be repaired as specified bel ow

3.8.2.1 Surface Application of Mortar Repair

Def ective concrete shall be renoved, and renoval shall extend into

conpl etely sound concrete. Approved equi pment and procedures which will

not cause cracking or mcrocracking of the sound concrete shall be used.

If reinforcement is encountered, concrete shall be renoved so as to expose
the reinforcenent for at least 50 nm on all sides. Al such defective
areas greater than 7800 square mmshall be outlined by saw cuts at |east 25
mm deep. Defective areas |less than 7800 square nm shall be outlined by a
25 mm deep cut with a core drill inlieu of sawing. Al saw cuts shall be
straight Iines in a rectangular pattern in line with the formwrk panels.
After concrete renoval, the surface shall be thoroughly cl eaned by high
pressure washing to renove all |oose nmaterial. Surfaces shall be kept
continually saturated for the first 12 of the 24 hours i nredi ately before
pl acing nortar and shall be danp but not wet at the tine of conmencing
nortar placenent. The Contractor, at his option, nmay use either
hand- pl aced nortar or nortar placed with a nortar gun. |f hand-pl aced
nortar is used, the edges of the cut shall be perpendicular to the surface
of the concrete. The prepared area shall be brush-coated with a thin coat
of neat cement grout. The repair shall then be nmade using a stiff nortar
preshrunk by allow ng the nixed nortar to stand for 30 to 45 minutes and

then rem xed, thoroughly tanped into place in thin layers. |f hand-placed
nmortar is used, the Contractor shall test each repair area for drumm ness
by firmtapping with a hamrer and shall inspect for cracks, both in the

presence of the Contracting Oficer's representative, inmediately before
conpl etion of the contract, and shall replace any show ng drunm ness or
cracking. If nortar placed with a nortar gun is used, the gun shall be a
snmal | conpressed air-operated gun to which the nortar is slowy hand fed
and which applies the nortar to the surface as a hi gh-pressure stream as
approved. Repairs nmade using shotcrete equipnment will not be accepted
The nortar used shall be the sanme nortar as specified for danp-pack nortar
repair. |If gun-placed nortar is used, the edges of the cut shall be
bevel ed toward the center at a slope of 1:1. Al surface applied nortar
repairs shall be continuously noist cured for at |east 7 days. Mbist
curing shall consist of several l|layers of saturated burlap applied to the
surface inmedi ately after placenent is conplete and covered with

pol yet hyl ene sheeting, all held closely in place by a sheet of plywood or
simlar material rigidly braced against it. Burlap shall be kept
continually wet.

3.8.2.2 Repair of Deep and Large Defects

Deep and large defects will be those that are nore than 150 nm deep and

al so have an average dianeter at the surface nore than 450 nm or that are
otherwi se so identified by the Project Ofice. Such defects shall be
repaired as specified herein or directed, except that defects which affect
the strength of the structure shall not be repaired and that portion of the
structure shall be conpletely renoved and replaced. Deep and |l arge defects
shal |l be repaired by procedures approved in advance including formng and
pl aci ng speci al concrete using applied pressure during hardening.
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Preparation of the repair area shall be as specified for surface
application of nortar. |In addition, the top edge (surface) of the repair
area shall be sloped at approxinmately 20 degrees fromthe horizontal

upward toward the side fromwhich concrete will be placed. The speci al
concrete shall be a concrete mxture with | ow water content and | ow sl unp,
and shall be allowed to age 30 to 60 minutes before use. Concrete

contai ning a specified expandi ng adm xture nmay be used in lieu of the above
m xture; the paste portion of such concrete m xture shall be designed to
have an expansi on between 2.0 and 4.0 percent when tested in accordance
with ASTM C 940. A full width "chi mey" shall be provided at the top of
the formon the placing side to ensure filling to the top of the opening.

A pressure cap shall be used on the concrete in the chimey wth

si mul taneous tightening and revibrating the formduring hardening to ensure
atight fit for the repair. The formshall be renoved after 24 hours and

i medi ately the chimey shall be carefully chi pped away to avoi d breaking
concrete out of the repair; the surface of the repair concrete shall be
dressed as required.

3.9  FINISH NG UNFORMVED SURFACES

The finish of all unformed surfaces shall neet the requirenents of
par agraph Tol erances in PART 1, when tested as specified herein.

3.9.1 Cener a

The anbi ent tenperature of spaces adjacent to unformed surfaces being
finished and of the base on which concrete will be placed shall be not |ess
than 10 degrees C In hot weather all requirenents of paragraphs Hot

Weat her Requirenents and Prevention of Plastic Shrinkage O acking shall be
met. Unformed surfaces that are not to be covered by additional concrete

or backfill shall have a float finish, with additional finishing as
specified bel ow, and shall be true to the el evation shown on the draw ngs.
Surfaces to receive additional concrete or backfill shall be brought to the

el evati on shown on the draw ngs, properly consolidated, and | eft true and
regular. Unless otherw se shown on the draw ngs, exterior surfaces shal
be sloped for drainage, as directed. Were drains are provided, interior
floors shall be evenly sloped to the drains. Joints shall be carefully
made with a jointing or edging tool. The finished surfaces shall be
protected fromstains or abrasions. Gate tanpers or "jitterbugs" shal

not be used for any surfaces. The dusting of surfaces with dry cenent or
other materials or the addition of any water during finishing shall not be
permtted. |If bleedwater is present prior to finishing, the excess water
shall be carefully dragged off or renoved by absorption wth porous
materials such as burlap. During finishing operations, extrenme care shal
be taken to prevent over finishing or working water into the surface; this
can cause "crazing" (surface shrinkage cracks whi ch appear after hardeni ng)
of the surface. Any slabs with surfaces which exhibit significant crazing
shal |l be renoved and replaced. During finishing operations, surfaces shal
be checked with a 10 foot straightedge, applied in both directions at
regular intervals while the concrete is still plastic, to detect high or

| ow ar eas.

3.9.2 Rough Sl ab Fini sh
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As a first finishing operation for unfornmed surfaces and as final finish
for slabs to receive nortar setting beds, the surface shall receive a rough
slab finish prepared as foll ows. The concrete shall be uniformy placed
across the slab area, consolidated as previously specified, and then
screeded with straightedge strikeoffs imediately after consolidation to
bring the surface to the required finish | evel with no coarse aggregate
visible. Side forns and screed rails shall be provided, rigidly supported,
and set to exact line and grade. Allowable tolerances for finished
surfaces apply only to the hardened concrete, not to fornms or screed rails.

Forms and screed rails shall be set true to Iine and grade. "Wt screeds"”
shall not be used.

3.9.3 Fl oat ed Fi ni sh

Slabs to receive nore than a rough slab finish shall next be given a wood
float finish. Al slabs except those which will receive nortar setting
beds shall be given a float finish. The screeding shall be foll owed

i medi ately by darbying or bull floating before bleeding water is present,
to bring the surface to a true, even plane. Then, after the concrete has
stiffened so that it will withstand a man's wei ght w thout inprint of nore
than 6 mMm and the water sheen has di sappeared, it shall be floated to a
true and even plane free of ridges. Floating shall be perforned by use of
suitable hand fl oats or power driven equipnment. Sufficient pressure shal
be used on the floats to bring a filmof noisture to the surface. Hand
floats shall be nmade of wood, nmagnesium or alum num Lightwei ght concrete
or concrete that exhibits stickiness shall be floated with a nagnesi um
float. Care shall be taken to prevent over-finishing or incorporating
water into the surface.

3.9.4 Trowel ed Fini sh

Al'l slabs except those which will receive a nortar setting bed shall be
given a trowel finish. After floating is conplete and after the surface
noi sture has di sappeared, unfornmed surfaces shall be steel-troweled to a
snoot h, even, dense finish, free fromblem shes including trowel marks. In
lieu of hand finishing, an approved power finishing nmachine nmay be used in
accordance with the directions of the machi ne manufacturer. Additiona
trowel i ngs shall be perfornmed, either by hand or machine until the surface
has been troweled 2 times, with waiting period between each. Care shall be
taken to prevent blistering and if such occurs, troweling shall imediately
be stopped and operations and surfaces corrected. A final hard stee
troweling shall be done by hand, with the trowel tipped, and using hard
pressure, when the surface is at a point that the trowel wll produce a
ringi ng sound. The finished surface shall be thoroughly consolidated and
shall be essentially free of trowel marks and be uniformin texture and
appearance. The concrete mxture used for trowel ed finished areas shall be
adjusted, if necessary, in order to provide sufficient fines (cenentitious
material and fine sand) to finish properly.

3.9.5 Non- Slip Finish

Non-slip floors shall be constructed in accordance with the foll ow ng
subpar agr aphs.
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3.9.5.1 Br ooned

Al'l exterior stoops, |andings, and treads shall be given a broomed finish.
After floating, the surface shall be lightly steel trowel ed, and then
carefully scored by pulling a hairor coarse fiber push-type broom across
the surface. Broomng shall be transverse to traffic or at right angles to
the slope of the slab. After the end of the curing period, the surface
shal |l be vigorously brooned with a coarse fiber broomto renove all | oose
or sem -detached particles.

3.9.6 Heavy Duty Fl oors
3.9.6.1 Preparati on of Base Sl ab

The base slab shall be kept continuously danp until topping is placed. The
surface of the base slab shall be thoroughly cleaned with an air-water jet

i medi ately before placing the topping. A thin coat of neat cenent grout
of about the consistency of thick creamshall be thoroughly scrubbed into
the existing surface i nmedi ately ahead of the overlay placing. At the tinme
the neat cenent grout is placed, the existing concrete surface shall be
danp but shall have no free water present. The overlay concrete shall be
deposited before the grout coat has had time to stiffen

3.9.6.2 Pl aci ng and Fi ni shing

Concrete shall be placed, as nearly as practicable in final position, in a
uniformlayer. The overlay shall be placed and screeded slightly above the
required finished grade, conpacted by rolling with rollers wei ghing not
less than 4.5 kg per linear 25 mm of roller width or by approved tanping
equi prent and finish screeded to established grade. Gid type tanpers
shall not be used. The concrete, while still green but sufficiently
hardened to bear a person's weight without deep inprint, shall be floated
to a true even plane with no coarse aggregate visible. Floating shall be
performed with an approved disc-type nmechani cal float which has integra

i mpact nechanism The surface of the overlay shall then be |eft

undi sturbed until the concrete has hardened enough to prevent excess fines
frombeing worked to the top. Joints shall be forned to match those in the
base sl ab

3.9.6.3 Curing and Protection

Concrete shall be maintained in a noist condition and shall be protected
agai nst rapid tenperature change, mechanical injury, and injury fromrain
or flowing water, for a curing period of not less than 10 days. Concrete
shall be maintained in a noist condition at tenperatures above 10 and bel ow
30 degrees C throughout the specified curing period. Concrete shall be
protected froma tenperature change greater than 3 degrees C per hour and
fromrapid drying for the first 24 hours follow ng the renoval of
tenperature protection. Curing activities shall begin as soon as free

wat er has di sappeared fromthe concrete surface after placing and
finishing. Curing shall be noist curing acconplished by the foll ow ng

nmet hod. Surfaces shall be covered with a double |ayer of burlap, wetted
before placi ng, and overl apped at | east 150 nm Burl ap shall be kept
continually wet and in intimte contact with the surface. Burlap shall be
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kept covered with a polyethyl ene sheeting at least 0.1 mmthick. Al
traffic shall be kept fromthe floor during the curing period and heavy
traffic shall be kept off till 28-day age.

3.9.7 Two- Cour se Fl oor Construction

Fl oors which will receive a nortar setting bed shall have floors
constructed with two-course construction. Two-course floor shall be
constructed by placing a bonded topping on the thoroughly hardened concrete
base slab which has been left with a rough slab finish left 50 mm bel ow
final grade as shown on the draw ngs. Topping shall be applied at an
approved tinme late in the contract period. The floor topping mxture shal
have a specified conpressive strength of 34.5 MPa at 28 days, a 50 mm
maxi mum sl unp, 12.5 nm nmaxi num si ze coarse aggregate, and shall be
proportioned to obtain required finishability. The surface of the base
slab shall be thoroughly cleaned by sandbl asti ng or hi gh-pressure waterj et

i medi ately before placing topping. The tenperature of the fresh concrete
toppi ng shall not vary nore than 5 degrees C plus or mnus fromthe
tenperature of the base slab. The anbient tenperature of the space

adj acent to the concrete placenent and of the base slab shall be between 10
and 30 degrees C. The base slab shall be kept continuously wet for the
first 12 hours during the 24 hour period i mediately prior to placing the
finished floor. After all free water has evaporated or has been renoved
fromthe surface, a grout shall be scrubbed in. The grout shall be a 1:1
m xture of portland cement and sand passing the 2.36 mm sieve mxed to a
creanli ke consi stency. The grout shall be scrubbed into the surface just
ahead of the concrete topping placing operation. While the grout is stil
danp, the top course shall be spread and screeded and darbi ed or bul
floated. Wen the surface noi sture has di sappeared, the surface shall then
be floated with disc-type power float with integral inmpact nechani sm

foll owed by a mnimum of two power trowelings. Trowel nmarks left by the
machi ne shall be renoved by a final, hard steel troweling by hand. Joints
shall be formed to match those in the base slab. Concrete shall be

mai ntained in a noist condition and shall be protected agai nst rapid
tenperature change, mechanical injury, and injury fromrain or water, for a
curing period of not less than 10 days. Concrete shall be nmaintained in a
noi st condition at tenperatures above 10 and bel ow 30 degrees F throughout
the specified curing period. Concrete shall be protected froma
tenperature change greater than 3 degrees C per hour and fromrapid drying
for the first 24 hours follow ng the renoval of tenperature protection
Curing activities shall be started i nmedi ately as soon as free water has

di sappeared fromthe surface of the concrete after placing and finishing.
Curing shall be noist curing acconplished by the foll owi ng net hod.

Surfaces shall be covered with a double |ayer of burlap, wetted before

pl aci ng, and overl apped at |east 150 mMm Burl ap shall be kept continually
wet and in intimte contact with the surface. Burlap shall be kept covered
with a polyethylene sheeting at least 0.1 nm thick. Al traffic shall be
kept fromthe topping during the curing period.

3.10 FLOOR HARDENER
Al floors which will not receive a floor covering shall be treated with

floor hardener. Floor hardener shall be applied after the concrete has
been cured and then air dried for 14 days. Three coats shall be applied,
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each the day after the preceding coat was applied. For the first
application, 0.5 kg of the silocofluoride shall be dissolved in 4 liters
of water. For subsequent applications, the solution shall be 1.0 kg of
silicofluoride to each 4 liters of water. Floor should be nopped with
clear water shortly after the preceding application has dried to renove
encrusted salts. Proprietary hardeners shall be applied in accordance with
the manufacturer's instructions. During application, area should be well
ventilated. Precautions shall be taken when applying silicofluorides due
to the toxicity of the salts. Any conpound that contacts glass or al um num
shoul d be inmedi ately renoved with clear water

3.11 EXTERI OR SLAB AND RELATED | TEMS
3.11.1 Pavenent s

Pavenents shall be constructed where shown on the drawi ngs. After forns
are set and underlying material prepared as specified, the concrete shal
be placed uniformy throughout the area and thoroughly vibrated. As soon
as placed and vibrated, the concrete shall be struck off and screeded to
the crown and cross section and to such el evati on above grade that when
consol i dated and finished, the surface of the pavenent will be at the
required elevation. The entire surface shall be tanped with the strike
of f, or consolidated with a vibrating screed, and this operation continued
until the required conpaction and reduction of internal and surface voids
are acconplished. Care shall be taken to prevent bringing excess paste to
the surface. Imediately followi ng the final consolidation of the surface,
t he pavenent shall be floated longitudinally frombridges resting on the
side forns and spanni ng but not touching the concrete. |If necessary,
addi ti onal concrete shall be placed and screeded, and the float operated
until a satisfactory surface has been produced. The floating operation
shal | be advanced not nore than half the length of the float and then
continued over the new and previously floated surfaces. After finishing is
conpl eted but while the concrete is still plastic, mnor irregularities and
score marks in the pavenent surface shall be elimnated by neans of
| ong- handl ed cutting strai ghtedges. Straightedges shall be 3.75 m in
I ength and shall be operated fromthe sides of the pavenent and from
bridges. A straightedge operated fromthe side of the pavenent shall be
equi pped with a handle 1 m I|onger than one-half the width of the pavenent.
The surface shall then be tested for trueness with a 3.75 straightedge
hel d in successive positions parallel and at right angles to the center
line of the pavenent, and the whol e area covered as necessary to detect
variations. The straightedge shall be advanced al ong the pavenent in
successi ve stages of not nore than one-half the I ength of the straightedge.
Depressions shall be imediately filled with freshly m xed concrete,
struck off, consolidated, and refinished. Projections above the required
el evation shall also be struck off and refinished. The straightedge
testing and finishing shall continue until the entire surface of the
concrete is true. Before the surface sheen has di sappeared and well| before
the concrete becones nonplastic, the surface of the pavenent shall be given
a nonslip sandy surface texture by [belting with approved "belt" and
procedures] [use of a burlap drag. A strip of clean, wet burlap from1.0
to 1.5 m wide and 0.7 mlonger than the pavenent width shall be carefully
pul | ed across the surface]. Edges and joints shall be rounded with an
edger having a radius of 3 nmm Curing shall be as specified.
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3.11.2 Si dewal ks

Concrete shall be 100 nm mininumthickness. Contraction joints shall be
provided at 1.75 m spaces unl ess otherw se indicated. Contraction joints
shall be cut 25 nm deep with a jointing tool after the surface has been
finished. Transverse expansion joints 12 mm thick shall be provided at
changes in direction and where sidewal k abuts curbs, steps, rigid pavenent,
or other simlar structures. Sidewal ks shall be given a lightly brooned
finish. A transverse slope of 1 mmper 50 nm shall be provided, unless
otherwi se indicated. Variations in cross section shall be limted to 1 nmm
per 250 mm

3.11.3 Curbs and Qutters

Concrete shall be formed, placed, and finished by hand using a properly
shaped "nul e" or constructed using a slipformmachi ne specially designed
for this work. Contraction joints shall be cut 75 nmm deep with a jointing
tool after the surface has been finished. Expansion joints (12 nm wi de)
shal |l be provided at 35 m maxi mrum spaci ng unl ess ot herw se i ndi cated.
Exposed surfaces shall be finished using a stiff bristled brush.

3.11. 4 Pits and Trenches

Pits and trenches shall be constructed as indicated on the draw ngs.
3.12 CURI NG AND PROTECTI ON
3.12.1 Cenera

Concrete shall be cured by an approved nethod for the period of tine given
bel ow

Concrete with Type 1l cenent 3 days
Al'l other concrete 7 days

I mredi ately after placenent, concrete shall be protected from premature
drying, extremes in tenperatures, rapid tenperature change, mechanica
injury and danmage fromrain and flowi ng water for the duration of the
curing period. Air and forns in contact with concrete shall be naintai ned
at a tenperature above 10 degrees C for the first 3 days and at a
tenperature above 0 degrees C for the renai nder of the specified curing
peri od. Exhaust fumes from conbustion heating units shall be vented to the
out side of the enclosure, and heaters and ducts shall be placed and
directed so as not to cause areas of overheating and drying of concrete
surfaces or to create fire hazards. Materials and equi pnent needed for
adequate curing and protection shall be available and at the site prior to
pl acing concrete. No fire or excessive heat, including welding, shall be
permtted near or in direct contact with the concrete at any tinme. Except
as otherw se permtted by paragraph Menbrane Form ng Curing Conpounds,
noi st curing shall be provided for any areas to receive floor hardener, any
paint or other applied coating, or to which other concrete is to be bonded.
Concrete containing silica fume shall be initially cured by fog m sting
during finishing, followed i medi ately by continuous noist curing. Except
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for plastic coated burlap, inpervious sheeting alone shall not be used for
curing.

3.12.2 Moi st Curi ng

Concrete to be noist-cured shall be maintai ned continuously wet for the
entire curing period, commencing i mediately after finishing. |If water or
curing materials used stain or discolor concrete surfaces which are to be
per manent |y exposed, the concrete surfaces shall be cleaned as approved.
When wooden forns are left in place during curing, they shall be kept wet

at all tines. |If steel forns are used in hot weather, nonsupporting
vertical forns shall be broken | oose fromthe concrete soon after the
concrete hardens and curing water continually applied in this void. |If the

forns are renoved before the end of the curing period, curing shall be
carried out as on unformed surfaces, using suitable materials. Surfaces
shal |l be cured by ponding, by continuous sprinkling, by continuously
saturated burlap or cotton mats, or by continuously saturated plastic
coated burlap. Burlap and mats shall be clean and free from any

contam nati on and shall be conpletely saturated before being placed on the
concrete. The Contractor shall have an approved work systemto ensure that
noi st curing is continuous 24 hours per day.

3.12.3 Menbrane Form ng Curing Conpounds

Menbrane form ng curing conpounds shall be used only on surfaces in the
followi ng areas :vertical surfaces, foundations, and si dewal ks. Menbr ane
curing shall not be used on surfaces that are to receive any subsequent
treat ment dependi ng on adhesi on or bonding to the concrete, including
surfaces to which a snooth finish is to be applied or other concrete to be
bonded. However, a styrene acrylate or chlorinated rubber conmpound neeting
ASTM C 309, dass B requirenents, nay be used for surfaces which are to be
pai nted or are to receive bitum nous roofing or waterproofing, or floors
that are to recei ve adhesive applications of resilient flooring. The
curing conpound sel ected shall be conpatible with any subsequent paint,
roofing, waterproofing or flooring specified. Menbrane curing conpound
shall not be used on surfaces that are maintained at curing tenperatures
with free steam CQuring conpound shall be applied to forned surfaces

i mediately after the forns are renoved and prior to any patching or other
surface treatnment except the cleaning of |oose sand, nortar, and debris
fromthe surface. Al surfaces shall be thoroughly noi stened with water
Curing conpound shall be applied to slab surfaces as soon as the bl eeding
wat er has di sappeared, with the tops of joints being tenporarily sealed to
prevent entry of the conpound and to prevent noisture |oss during the
curing period. The curing conmpound shall be applied in a two-coat

conti nuous operation by approved notorized power-sprayi ng equi pnent
operating at a mninum pressure of 500 kPa, at a uniform coverage of not
nore than 10 cubic nmeters per L for each coat, and the second coat shal

be applied perpendicular to the first coat. Concrete surfaces which have
been subjected to rainfall within 3 hours after curing conpound has been
appl i ed shall be resprayed by the nmethod and at the coverage specified.
Surfaces on which clear conmpound is used shall be shaded fromdirect rays
of the sun for the first 3 days. Surfaces coated with curing conpound
shall be kept free of foot and vehicular traffic, and from other sources of
abrasi on and contam nation during the curing period.
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3.12. 4 | mper vi ous Sheeti ng

The following concrete surfaces nay be cured using inpervious sheets: sl abs.
However, except for plastic coated burlap, inpervious sheeting al one shal
not be used for curing. |[|npervious-sheet curing shall only be used on

hori zontal or nearly horizontal surfaces. Surfaces shall be thoroughly

wetted and be conpletely covered with the sheeting. Sheeting shall be at

| east 450 nm wi der than the concrete surface to be covered. Covering

shall be laid with |ight-colored side up. Covering shall be | apped not

| ess than 300 mMmm and securely wei ghted down or shall be | apped not |ess

than 100 mm and taped to forma conti nuous cover with conpletely closed

joints. The sheet shall be weighted to prevent displacenent so that it
remains in contact with the concrete during the specified |length of curing.
Coverings shall be folded down over exposed edges of slabs and secured by
approved neans. Sheets shall be immediately repaired or replaced if tears
or hol es appear during the curing period.

3.12.5 Pondi ng or | mrersion

Concrete shall be continually imersed throughout the curing period. Wter
shall not be nore than 10 degrees C |less than the tenperature of the
concrete.

3.12.6 Col d Weat her Curing and Protection

When the daily anbient |low tenperature is less than O degrees C the
tenperature of the concrete shall be naintai ned above 5 degrees C for the
first seven days after placing. During the period of protection renoval,
the air tenperature adjacent to the concrete surfaces shall be controlled
so that concrete near the surface will not be subjected to a tenperature
differential of nore than 13 degrees C as determ ned by suitable
tenperature neasuring devices furnished by the Governnent, as required, and
installed adjacent to the concrete surface and 50 mm inside the surface of
the concrete. The installation of the thernoneters shall be nade by the
Contractor as directed.

3.13  SETTI NG BASE PLATES AND BEARI NG PLATES

After being properly positioned, colum base plates, bearing plates for
beans and simlar structural nenbers, and machi nery and equi prent base

pl ates shall be set to the proper Iine and el evation with danp-pack beddi ng
nortar, except where nonshrink grout is indicated. The thickness of the
nmortar or grout shall be approximately 1/24 the width of the plate, but not
| ess than 20 nm Concrete and netal surfaces in contact with grout shal
be clean and free of oil and grease, and concrete surfaces in contact wth
grout shall be danp and free of |aitance when grout is placed.

3.13.1 Danp- Pack Beddi ng Mort ar
Danp- pack bedding nortar shall consist of 1 part cenent and 2-1/2 parts
fine aggregate having water content such that a nmass of nortar tightly

squeezed in the hand will retain its shape but will crunble when disturbed.
The space between the top of the concrete and bottom of the bearing plate
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or base shall be packed with the bedding nortar by tanping or ranmng with
a bar or rod until it is conpletely filled.

3.13.2 G out
3.13.2. 1 Treat ment of Exposed Surfaces

For netal -oxi di zi ng nonshrink grout, exposed surfaces shall be cut back 25
mm and i medi ately covered with a parge coat of nortar consisting of 1
part portland cenment and 2-1/2 parts fine aggregate by weight, with
sufficient water to nmake a plastic nmixture. The parge coat shall have a
snooth finish. For other nortars or grouts, exposed surfaces shall have a
snoot h-dense finish and be left untreated. Curing shall conply wth

par agr aph CURI NG AND PROTECTI ON.

3.14  TESTI NG AND | NSPECTI ON FOR CONTRACTOR QUALI TY CONTROL

The Contractor shall performthe inspection and tests described bel ow and,
based upon the results of these inspections and tests, shall take the
action required and shall submt specified reports. Wen, in the opinion
of the Contracting Officer, the concreting operation is out of control
concrete placenent shall cease and the operation shall be corrected. The

| aboratory performng the tests shall be onsite and shall conformw th ASTM
C 1077. WMaterials may be subjected to check testing by the Governnent from
sanpl es obtai ned at the nmanufacturer, at transfer points, or at the project
site. The Governnent reserves the right to i nspect the | aboratory,

equi prent, and test procedures prior to start of concreting operations and
at any tine thereafter for conformance with ASTM C 1077.

3.14. 1 G ading and Corrective Action
3.14.1. 1 Fi ne Aggregate

At | east once during each shift when the concrete plant is operating, there
shal | be one sieve analysis and fineness nodul us determ nation in
accordance with ASTM C 136 and CCE CRD-C 104 for the fine aggregate or for
each fine aggregate if it is batched in nore than one size or
classification. The location at which sanples are taken nmay be sel ected by
the Contractor as the nobst advantageous for control. However, the
Contractor is responsible for delivering fine aggregate to the mxer within
specification imts. Wen the anount passing on any sieve is outside the
specification limts, the fine aggregate shall be inmedi ately resanpl ed and
retested. |If there is another failure on any sieve, the fact shal

i medi ately reported to the Contracting Officer, concreting shall be

st opped, and inmedi ate steps taken to correct the grading.

3.14.1. 2 Coar se Aggregate

At | east once during each shift in which the concrete plant is operating,

there shall be a sieve analysis in accordance with ASTM C 136 for each size

of coarse aggregate. The |location at which sanples are taken nay be

sel ected by the Contractor as the nost advantageous for production control
However, the Contractor shall be responsible for delivering the aggregate

to the mxer within specification limts. A test record of sanples of
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aggregate taken at the sane | ocations shall show the results of the current
test as well as the average results of the five nost recent tests including
the current test. The Contractor may adopt limts for control coarser than
the specification limts for sanples taken other than as delivered to the
m xer to allow for degradation during handling. Wen the amount passing
any sieve is outside the specification limts, the coarse aggregate shal

be i mediately resanpled and retested. |f the second sanple fails on any
sieve, that fact shall be reported to the Contracting Oficer. Were tw
consecutive averages of 5 tests are outside specification limts, the
operation shall be considered out of control and shall be reported to the
Contracting O ficer. Concreting shall be stopped and i mmedi ate steps shal
be taken to correct the grading.

3.14.2 Qual ity of Aggregates

Thirty days prior to the start of concrete placenent, the Contractor shal
performall tests for aggregate quality required by ASTMC 33. In
addition, after the start of concrete placenent, the Contractor shal
performtests for aggregate quality at |east every three nonths, and when

t he source of aggregate or aggregate quality changes. Sanples tested after
the start of concrete placenent shall be taken inmediately prior to
entering the concrete m xer

3.14.3 Scal es, Batching and Recordi ng

The accuracy of the scales shall be checked by test weights prior to start
of concrete operations and at | east once every three nonths. Such tests
shal |l al so be nade as directed whenever there are variations in properties
of the fresh concrete that could result frombatching errors. Once a week
t he accuracy of each batching and recording device shall be checked during
a wei ghi ng operation by noting and recording the required weight, recorded
wei ght, and the actual weight batched. At the sane tine, the Contractor
shall test and ensure that the devices for dispensing adni xtures are
operating properly and accurately. Wen either the weighing accuracy or
bat chi ng accuracy does not conply with specification requirenents, the

pl ant shall not be operated until necessary adjustnments or repairs have
been nade. Discrepancies in recording accuracies shall be corrected

i medi at el y.

3.14. 4 Bat ch- Pl ant Contro

The neasurenent of concrete materials including cenentitious nmaterials,
each size of aggregate, water, and adm xtures shall be continuously
controlled. The aggregate wei ghts and anount of added water shall be
adj usted as necessary to conpensate for free noisture in the aggregates.
The amount of air-entraining agent shall be adjusted to control air content
within specified limts. A report shall be prepared indicating type and
source of cenment used, type and source of pozzolan or slag used, anount and
source of adm xtures used, aggregate source, the required aggregate and
wat er wei ghts per cubic neter, anmount of water as free noisture in each
size of aggregate, and the batch aggregate and water wei ghts per cubic neter
for each class of concrete batched during each day's plant operation

3.14.5 Concrete M xture
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a. Air Content Testing. Air content tests shall be nade when test
specimens are fabricated. In addition, at least two tests for air
content shall be nade on randomy sel ected batches of each
separate concrete m xture produced during each 8-hour period of
concrete production. Additional tests shall be nade when
excessive variation in workability is reported by the placing
foreman or Government inspector. Tests shall be made in
accordance with ASTM C 231 for normal wei ght concrete and ASTM C
173 for lightweight concrete. Test results shall be plotted on
control charts which shall at all tinmes be readily available to
the Governnment and shall be submitted weekly. Copies of the
current control charts shall be kept in the field by testing crews
and results plotted as tests are nade. Wien a single test result
reaches either the upper or lower action limt, a second test
shall imediately be nmade. The results of the two tests shall be
averaged and this average used as the air content of the batch to
pl ot on both the air content and the control chart for range, and
for determ ning need for any renmedial action. The result of each
test, or average as noted in the previous sentence, shall be
plotted on a separate control chart for each m xture on which an
"average line" is set at the mdpoint of the specified air content
range from paragraph Air Entrainment. An upper warning limt and
a lower warning limt line shall be set 1.0 percentage point above
and bel ow the average |line, respectively. An upper action limt
and a lower action limt |line shall be set 1.5 percentage points
above and bel ow the average line, respectively. The range between
each two consecutive tests shall be plotted on a secondary contro
chart for range where an upper warning limt is set at 2.0
percentage points and an upper action limt is set at 3.0
percentage points. Sanples for air content nmay be taken at the
m xer, however, the Contractor is responsible for delivering the
concrete to the placenent site at the stipulated air content. If
the Contractor's materials or transportati on nethods cause air
content |oss between the nixer and the placenent, correlation
sanpl es shall be taken at the placenent site as required by the
Contracting O ficer, and the air content at the m xer controlled
as directed.

b. Air Content Corrective Action. Wenever points on the contro
chart for percent air reach either warning limt, an adjustnent
shall imediately be nmade in the anount of air-entraining
adm xture batched. As soon as practical after each adjustnent,
anot her test shall be nade to verify the result of the adjustnent.

Whenever a point on the secondary control chart for range reaches
the warning linmt, the adm xture di spenser shall be recalibrated
to ensure that it is operating accurately and with good
reproduci bility. Wenever a point on either control chart reaches
an action limt line, the air content shall be considered out of
control and the concreting operation shall inmrediately be halted
until the air content is under control. Additional air content
tests shall be nmade when concreting is restarted.

c. Slunp Testing. 1In addition to slunp tests which shall be nade
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when test specinmens are fabricated, at |east four slunp tests
shall be nmade on randomy sel ected batches in accordance with ASTM
C 143 for each separate concrete m xture produced during each
8-hour or |less period of concrete production each day. Al so,
additional tests shall be nade when excessive variation in
workability is reported by the placing foreman or Gover nment

i nspector. Test results shall be plotted on control charts which
shall at all tinmes be readily available to the Governnent and
shall be submtted weekly. Copies of the current control charts
shall be kept in the field by testing crews and results plotted as
tests are made. Wen a single slunp test reaches or goes beyond
either the upper or lower action limt, a second test shal

i medi ately be nade. The results of the two tests shall be
averaged and this average used as the slunp of the batch to pl ot
on both the control charts for slunp and the chart for range, and
for determ ning need for any renedial action. Limts shall be set
on separate control charts for slunp for each type of mxture.

The upper warning limt shall be set at 12.5 nm bel ow the nmaxi num
al | owabl e sl unp specified in paragraph Slunmp in PART 1 for each
type of concrete and an upper action limt Iine and | ower action
l[imt line shall be set at the naxi num and m ni num al | owabl e

sl unps, respectively, as specified in the same paragraph. The
range between each consecutive slunp test for each type of mxture
shall be plotted on a single control chart for range on which an
upper action limt is set at 50 mMm Sanpl es for slunp shall be
taken at the mxer. However, the Contractor is responsible for
delivering the concrete to the placenent site at the stipul ated
slunp. If the Contractor's materials or transportation nethods
cause slunp | oss between the mxer and the placenent, correlation
sanpl es shall be taken at the placenent site as required by the
Contracting O ficer, and the slunp at the mxer controlled as

di rect ed.

d. Slunp Corrective Action. Wenever points on the control charts
for slunp reach the upper warning limt, an adjustnent shal
i medi ately be nade in the batch weights of water and fine
aggregate. The adjustnents are to be nade so that the total water
content does not exceed that anount allowed by the nmaxi mum w c
rati o specified, based on aggregates which are in a saturated
surface dry condition. Wen a single slunp reaches the upper or
lower action limt, no further concrete shall be delivered to the
placing site until proper adjustnments have been made. |mediately
after each adjustnent, another test shall be nade to verify the
correctness of the adjustnent. Wenever two consecutive
i ndi vidual slunmp tests, nmade during a period when there was no
adj ust nent of batch wei ghts, produce a point on the control chart
for range at or above the upper action limt, the concreting
operation shall inmediately be halted, and the Contractor shal
take appropriate steps to bring the slunp under control
Addi tional slunp tests shall be nade as directed.

e. Tenperature. The tenperature of the concrete shall be neasured

when conpressive strength specinens are fabricated. Measurenent
shall be in accordance with ASTM C 1064. The tenperature shall be
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reported along with the conpressive strength data.

f. Strength Specinmens. At |east one set of test specinens shall be
made, for conpressive or flexural strength as appropriate, on each
different concrete mxture placed during the day for each 380
cubic neters or portion thereof of that concrete mxture placed
each day. Additional sets of test specinens shall be nade, as
directed by the Contracting Oficer, when the m xture proportions
are changed or when | ow strengths have been detected. A truly
random (not haphazard) sanpling plan shall be devel oped by the
Contractor and approved by the Contracting O ficer prior to the
start of construction. The plan shall assure that sanpling is
done in a conpletely random and unbi ased nmanner. A set of test
speci mens for concrete with a 28-day specified strength per
par agraph Strength Requirenents in PART 1 shall consist of four
speci mens, two to be tested at 7 days and two at 28 days. A set
of test specinmens for concrete with a 90-day strength per the sane
par agraph shall consist of six specinens, two tested at 7 days,
two at 28 days, and two at 90 days. Test specinens shall be
nol ded and cured in accordance with ASTM C 31 and tested in
accordance with ASTM C 39 for test cylinders and ASTM C 78 for
test beans. Results of all strength tests shall be reported
i Mmediately to the Contracting Oficer. Quality control charts
shal |l be kept for individual strength "tests", ("test" as defined
i n paragraph Strength Requirenments in PART 1) noving average of
last 3 "tests" for strength, and noving average for range for the
last 3 "tests" for each mixture. The charts shall be simlar to
those found in ACI 214. 3R

3.14.6 I nspection Before Pl acing

Foundati ons, construction joints, fornms, and enbedded itens shall be

i nspected by the Contractor in sufficient time prior to each concrete
pl acenent in order to certify to the Contracting Oficer that they are
ready to receive concrete. The results of each inspection shall be
reported in witing.

3.14. 7 Pl aci ng

The placing foreman shall supervise placing operations, shall determne
that the correct quality of concrete or grout is placed in each |ocation as
specified and as directed by the Contracting O ficer, and shall be
responsi bl e for measuring and recordi ng concrete tenperatures and anbi ent
tenperature hourly during placing operations, weather conditions, tinme of
pl acenent, vol une placed, and nmethod of placenent. The placing forenan
shall not permt batching and placing to begin until it has been verified
that an adequate nunber of vibrators in working order and with conpetent
operators are available. Placing shall not be continued if any pile of
concrete is inadequately consolidated. |[|f any batch of concrete fails to
nmeet the tenperature requirenents, inmediate steps shall be taken to

i mprove tenperature controls.

3.14.8 Vi brators
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The frequency and anplitude of each vibrator shall be deternmined in
accordance with COE CRD-C 521 prior to initial use and at |east once a
nmont h when concrete is being placed. Additional tests shall be nade as
directed when a vi brator does not appear to be adequately consolidating the
concrete. The frequency shall be determned while the vibrator is
operating in concrete with the tachoneter being held agai nst the upper end
of the vibrator head while al nost subnmerged and just before the vibrator is
wi thdrawn fromthe concrete. The anplitude shall be determ ned with the
head vibrating in air. Two neasurenents shall be taken, one near the tip
and anot her near the upper end of the vibrator head, and these results
averaged. The nake, nodel, type, and size of the vibrator and frequency
and anplitude results shall be reported in witing. Any vibrator not
neeting the requirenments of paragraph Consolidation, shall be i mediately
renoved from service and repaired or replaced.

3.14.9 Curing Inspection

a. Mist Curing Inspections. At |least once each shift, and not |ess
than twi ce per day on both work and non-work days, an inspection
shall be nmade of all areas subject to noist curing. The surface
noi sture condition shall be noted and recorded.

b. Mist Curing Corrective Action. Wen a daily inspection report
lists an area of inadequate curing, inmedi ate corrective action
shall be taken, and the required curing period for those areas
shal | be extended by 1 day.

c. Menbrane Curing Inspection. No curing conpound shall be applied
until the Contractor has verified that the conmpound is properly
m xed and ready for spraying. At the end of each operation, the
Contractor shall estimate the quantity of conmpound used by
nmeasur enent of the container and the area of concrete surface
covered, shall conpute the rate of coverage in square neters per
Liter, and shall note whether or not coverage is uniform

d. Menbrane Curing Corrective Action. Wen the coverage rate of the
curing conpound is |less than that specified or when the coverage
is not uniform the entire surface shall be sprayed again.

e. Sheet Curing Inspection. At |east once each shift and once per
day on non-work days, an inspection shall be made of all areas
bei ng cured using inpervious sheets. The condition of the
covering and the tightness of the |laps and tapes shall be noted
and recorded.

f. Sheet Curing Corrective Action. Wen a daily inspection report
lists any tears, holes, or laps or joints that are not conpletely
closed, the tears and holes shall pronptly be repaired or the
sheets replaced, the joints closed, and the required curing period
for those areas shall be extended by 1 day.

3.14.10 Col d- Weat her Protection

At | east once each shift and once per day on non-work days, an inspection
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shall be nmade of all areas subject to col d-weat her protection. Any
deficiencies shall be noted, corrected, and reported.

3.14. 11 M xer Uniformty

a. Stationary Mxers. Prior to the start of concrete placing and
once every 6 nonths when concrete is being placed, or once for
every 60,000 cubic neters of concrete placed, whichever results
in the shortest tinme interval, uniformty of concrete m xing shal
be determined in accordance with ASTM C 94.

b. Truck Mxers. Prior to the start of concrete placing and at | east
once every 6 nonths when concrete is being placed, uniformty of
concrete mxing shall be determ ned in accordance with ASTM C 94.
The truck mxers shall be selected randomy for testing. Wen
sati sfactory perfornmance is found in one truck m xer, the
performance of m xers of substantially the sanme design and
condition of the blades may be regarded as satisfactory.

c. Mxer Uniformty Corrective Action. Wen a mxer fails to neet
m xer uniformty requirenments, either the mxing tine shall be
i ncreased, batchi ng sequence changed, batch size reduced, or
adjustnents shall be nmade to the mixer until conpliance is
achi eved.

3.14. 12 Reports

Al results of tests or inspections conducted shall be reported informally
as they are conpleted and in witing daily. A weekly report shall be
prepared for the updating of control charts covering the entire period from
the start of the construction season through the current week. During

peri ods of col d-weather protection, reports of pertinent tenperatures shal
be nmade daily. These requirenments do not relieve the Contractor of the
obligation to report certain failures i mMmediately as required in precedi ng
par agraphs. Such reports of failures and the action taken shall be
confirmed in witing in the routine reports. The Contracting Oficer has
the right to examne all contractor quality control records.

-- BEnd of Section --
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